Neoplasma 2022; 69(6): 1359-1372

doi:10.4149/neo_2022_220727N774

miR-550a-5p promotes the proliferation and migration of hepatocellular
carcinoma by targeting GNE via the Wnt/f-catenin signaling pathway
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Liver cancer is one of the most common tumors with a high malignant degree in the world. Its diagnosis and treatment
are very difficult and limited. More novel and powerful DAT strategies are urgently needed to break this situation. An
increasing number of studies have shown that microRNAs (miRNAs) could be used not only as biomarkers for the diagnosis
and prognosis of hepatocellular carcinoma (HCC) but also as important targets for molecular targeted therapy. However,
the role of miR-550a-5p in HCC and its specific mechanism remain unclear. Here we proposed and verified the hypothesis
that the miR-550a-5p could regulate the progression of HCC and was positively associated with poor prognosis. We found
that decreased miR-550a-5p would inhibit the proliferation and migration of HCC cell lines (HCs) by performing relevant
assays. Interestingly, knocking down GNE could reverse the above effect of miR-550a-5p on HCs. Meanwhile, the western
blot results showed that the Wnt/B-catenin signaling pathway was at least partly involved in the regulation of HCC by
miR-550a-5p. In addition, we also found that miR-550a-5p could suppress the growth of HCC in vivo via a xenograft tumor
model assay. All in all, we draw a conclusion that the miR-550a-5p/GNE axis functioned as an important role in promoting
the progression of HCC via the Wnt/p-catenin signaling pathway.
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Hepatocellular carcinoma (HCC) is currently the second
leading cause of cancer-related death [1]. At present, the
occurrence of HCC is related to some chemical carcinogens
(viral hepatitis, cirrhosis, aflatoxin, water and soil pollution,
etc.), but the specific mechanism is still unclear accompanied
by the difficult diagnosis and treatment (DAT). Moreover,
early-stage HCC lacks typical clinical manifestations.
Although relevant imaging examinations (ultrasound, CT,
MR, etc.) and alpha-fetoprotein (AFP) detection are helpful
for early diagnosis, the sensitivity is still limited. Currently,
surgical resection is still the main treatment for HCC, but
only ~30% of HCC patients can undergo an operation when
the diagnosis is confirmed [2]. Therefore, it is of great signifi-
cance to elucidate the specific underlying molecular mecha-
nism of HCC to improve the DAT efficiency.

miRNAs are endogenous noncoding small interfering
RNAs composed of ~21-25 nucleotides [3]. miRNAs
negatively regulate the expression of target genes by binding
to the 3’-untranslated region (UTR) of mRNA [4]. The
biological processes of miRNAs include transcription,

cleavage, output, further cleavage, chain selection, binding
and interaction with mRNA [5, 6]. miRNAs have been
reported to regulate the expression of approximately 30% of
human genes, many of which are involved in the development
and progression of tumors [7]. Some studies confirmed that
miRNAs were closely related to the occurrence and develop-
ment of HCC, and identified that miRNAs could function as
biomarkers to play significant roles in the DAT of HCC [8,
9]. However, the role of miR-550a-5p in HCC and its specific
mechanism are still vague.

Glucosamine UDP-N-acetyl-2-epimerase/N-acetylman-
nosamine kinase (GNE), a bifunctional enzyme that initi-
ates and regulates the biosynthesis of N-acetylneuraminic
acid (NeuAc), is a precursor of sialic acids [10]. Mutations
of GNE are associated with autosomal recessive [11] inclu-
sion body myopathy [12] and Nonaka myopathy [13] by
sialic acid modification of cell surface molecules. Sialic acids
can also regulate multiple biological processes, such as cell
adhesion and signal transduction, to take part in the tumori-
genicity and metastatic behavior of malignant cells [14,
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15]. A recent study defined GNE as a significant biomarker
related to the prognosis of HCC using long noncoding RNA
(IncRNA)-associated competing endogenous RNA (ceRNA)
analysis [16]. However, the precise mechanism of GNE
in HCC remains unknown. The Wnt/B-catenin signaling
pathway plays an important role in the development of HCC.
Currently, the Wnt/B-catenin signaling pathway has three
main branches: the classic Wnt/p-catenin signaling pathway,
the Wnt/planar cell polarity (PCP) pathway, and the Wnt/Ca**
pathway [17]. B-catenin, as the most important biomarker
in the classical Wnt pathway, inhibits its degradation by
reducing the phosphorylation of upstream protein kinases
during Wnt signal activation and then enters the nucleus and
binds to the TCF/LEF transcription factor family to initiate
transcription of downstream target genes [18, 19].

In this study, we linked the above three targets in series
and reported that the miR-550a-5p/GNE/Wnt/[-catenin axis
was involved in the modulation of the malignant progression
of HCC for the first time.

Patients and methods

Bioinformatic analysis. All the RNA expression profiles
and clinical data of HCC in this work were downloaded
from TCGA online database (https://portal.gdc.cancer.gov/).
RStudio was applied to screen the differentially expressed
miRNAs (DEms) and draw relevant visualization pictures
including heatmap, volcano map, survival analysis curve, etc.
R packages involved in the above work were “Limma’, “edgeR’,
“DEseq2”, “ggplot2”, etc. Target genes of miR-550a-5p were
predicted by miRDB (http:// mirdb.org/) and Target Scan
(http://www.targetscan.org/vert_72/). Venny2.1.0 (https://
bioinfogp.cnb.csic.es/tools/venny/index.html) was used to
show the potential candidate target genes of miR-550a-5p by
taking the intersection.

Patients and tissue samples. In this study, mRNA,
miRNA, and protein were detected in tumor tissues (T) and
paired paracancer normal tissues (N) of 10 pathologically
diagnosed HCC patients hospitalized at the Department
of Hepatobiliary Surgery, the Second Affiliated Hospital of
Chongqing Medical University between May 2011 and July
2012. Before collecting patient samples, we informed patients

Table 1. The primer sequences for qRT-PCR.

Primer name Prime direction Primer sequence (5’-3’)

miR-550a-5p Forward TGCTGTTAGGTTGTCTTCA
Reverse CTATGTTTTGTCCAATTTCT

U6 Forward CTCGCTTCGGCAGCACATATACT
Reverse ACGCTTCACGAATTTGCGTGTC

GNE Forward GACTTTGACATTAACACCAGGCT
Reverse GCTTCAGGCGATTAAGGACATCT

B-actin Forward CCTTCCTGGGCATGGAGTCCT
Reverse GGAGCAATGATCTTGATCTT

and their families and signed informed consent for clinical
sample collection. This study was approved by the Ethics
Committee of the Second Affiliated Hospital of Chongging
Medical University and was in accordance with the Declara-
tion of Helsinki.

Cell culture and transfection. HCs (LM3, HepG2, and
Huh7) and the normal liver cell line LO2 were all obtained
from the Institute of Biochemistry and Cell Biology (Chinese
Academy of Sciences, Shanghai, China). All the cell lines
were cultured in Dulbecco’s modified Eagle’s medium (Gibco,
USA) containing 10% fetal bovine serum (FBS, Gibco, USA)
and 100 U/ml penicillin and streptomycin (HyClone, USA)
in a humidified incubator with 5% CO, at 37°C. Cells were
transfected with related plasmids using Lipofectamine 2000
(Invitrogen) based on the manufacturer’s instructions. The
miR-550a-5p inhibitor (5-GGGCUCUUACUCCCUCAG-
GCACU-3’), GNE siRNA (5-GUACCCUUGUUCAAAG-
AUAUA-3’), and their associated controls were obtained
from GenePharma (Shanghai, China).

Quantitative real-time PCR (qRT-PCR). TRIzol Reagent
(Invitrogen, 15596018) was used to extract total RNA
from tissues or cells according to a previously described
protocol [20]. Genomic DNA was removed from the RNA
and reversely transcribed into cDNA using the PrimeScript
RT Reagent kit (TaKaRa). The expression level of RNA was
measured by qRT-PCR with TB Green Premix Ex Taq II
(TaKaRa). U6 was used as the internal reference for miRNA,
while B-actin was used as the internal control for mRNA. The
primer sequences involved in this experiment are shown in
Table 1.

Cell-counting kit-8 assay. The cell-counting kit-8 assay
(CCK-8, Bimake, USA) was used to analyze the prolifera-
tion according to the manufacturer’s instructions. Huh7 and
LM3 cells were seeded in 96-well plates at 3,000 cells/well. At
24, 48, and 72 h respectively after transfection, 10 pl CCK-8
reagent was added to each well and incubated at 37°C for 2 h.
Then, the absorbance at 450 nm was detected to assess the
proliferation for each well.

5-ethynyl-2’-deoxyuridine (EAU) assay. The 5-ethynyl-
2’-deoxyuridine (EdU) (Beyotime, China) assay was used
to assess cell proliferation according to the manufactur-
er’s instructions. Briefly, 5x10* Huh7 and LM3 cells were
cultured in 24-well plates. After 24 h, the cells were incubated
with preheated EAU (10 pM) for 2 h at 37°C and fixed in
4% formaldehyde for 15 min. After washing with phosphate-
buffered saline (PBS) 3 times, 0.3% Triton X-100 solution was
used to permeabilize the cells for 10 min at room temperature.
After washing again, the click additive solution proceeded for
30 min in the dark room. To measure the percentage of cell
proliferation, cells were stained by adding 1x Hoechst 33342
for 10 min at room temperature in the dark. Typical images
were photographed under an inverted microscope, and the
rate of EAU-positive cells was measured by Image].

Colony formation assay. Huh7 and LM3 cells were plated
in 6-well plates (500 cells/well) containing 2 ml of culture
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medium and cultured for 2-3 weeks to form colonies.
Colonies were fixed in 4% formaldehyde for 15 min and
stained with 0.1% crystal violet for 30 min. The colonies were
counted to assess cell proliferation.

Wound healing assay. Briefly, 5x 10° Huh7 and LM3 cells
were grown in 6-well plates until complete confluence. After
washing with PBS, a 200 pl pipette tip was used to scratch
the cells. After 0, 24, and 48 h, the cells were photographed
under an inverted microscope, and the area of the wound
was measured by Image].

Transwell assay. Transwell assays were performed to
assess cell migration using 24-well Transwell chambers. The
lower chamber was filled with 500 ul DMEM containing 10%
FBS, while 100 ul DMEM containing a cell suspension was
added to the upper chamber at a density of 1x 10° cells/ml.
After 24 h, the Transwell chambers were removed, fixed in
4% formaldehyde for 15 min, and stained with 0.1% crystal
violet for 10 min. The cells were counted and photographed
under an inverted microscope.

Mouse xenograft tumor model. 6-week-old male
BALB/c-nu mice were purchased from GemPharmatech Co.,
Ltd. (Chengdu, China) and fed in the Experimental Animal
Center of Chongging Medical University (Chonggqing,
China). The mice were cared for in accordance with the
Regulations for the Administration of Affairs Concerning
Experimental Animals. Anti-miR-550a-5p and its associated
negative control Huh7 and LM3 cells (5x 10°) were subcu-
taneously injected into the right axillary side of the mice to
assess cell proliferation in vivo. Tumor volume was calculated
by the formula: volume = (width?x length)/2. Tumor volume
was measured every three days after being visible to the naked
eye. At 17 days after injection, the mice were sacrificed, and
tumors were collected for further experiments.

Western blot. The total proteins of tissues or cells were
extracted using RIPA lysis buffer (Beyotime, China). The
samples were incubated on ice for 15 min, and the superna-
tant was collected after 12,000 x g at 4°C for 10 min. A bicin-
choninic acid kit (Beyotime, China) was used to determine
the protein concentration according to the manufacturer’s
instructions. After adding the loading buffer (Beyotime,
China), the proteins were separated by sodium dodecyl
sulfate-polyacrylamide gel electrophoresis and trans-
ferred to a nitrocellulose transfer membrane (GE Health-
care, USA). The membranes were blocked with 5% nonfat
powdered milk at room temperature for 1 h, and the blots
were probed overnight at 4°C with the following specific
primary antibodies: GNE (Proteintech, 25079-1-AP, 1:1000),
GAPDH (Proteintech, 10494-1-Ig, 1:5000), Ki-67 (CST,
9449, 1:1000), Vimentin (CST, 3932, 1:1000), N-Cadherin
(CST, 14215, 1:1000), E-Cadherin (CST, 14472, 1:1000),
c-Myc (CST, 13987, 1:1000), p-Catenin (CST, 8480, 1:1000),
MMP2 (Proteintech, 10373-2-AP, 1:1000), and MMP9
(Proteintech, 10375-2-AP, 1:1000). After washing 3 times
with Tris-buffered saline Tween-20 (TBST), the membrane
was incubated with anti-rabbit immunoglobulin G (IgG)

(CST, 7074, 1:5000) or anti-mouse immunoglobulin G (IgG)
(CST, 7076, 1:5000) secondary antibody at room tempera-
ture for 1 h. After washing, the protein bands were visual-
ized using a Bio-Rad Image Analysis System (BIO-RAD,
USA) with an enhanced chemiluminescence Fluorescence
Detection kit (GE HealthCare, USA). WB experiment was
performed three times independently and the quantification
of WB band intensities was measured by Image].

Immunohistochemistry. Paraffin-embedded tumor
tissues from mice were cut into 3 pum slices. Sodium citrate
solution (Beyotime, China) was used for antigen repair,
and immunohistochemistry (IHC) was performed using a
polymer horseradish peroxidase detection system (Zhong-
shan Goldenbridge Biotechnology, China). The sections were
incubated with the following specific primary antibodies:
Ki-67 (CST, 9449, 1:800) and Cyclin B2 (Proteintech, 21644-
1-AP, 1:200). Typical images were photographed under the
inverted microscope, and positive areas of the staining were
counted by Image].

Luciferase reporter assay. The plasmids containing the
3’-UTR sequence or the mutant sequence of GNE were
designed by Genechem (Shanghai, China). LM3 cells were
cultured in 24-well plates transfected with miR-550a-5p
mimics or its associated control (control) and WT or
MUT luciferase reporter plasmids. 48 h later, the cells were
collected, and luciferase assays were performed using a Dual-
Luciferase Assay Kit (Promega) according to the manufac-
turer’s instructions.

Statistical analysis. GraphPad Prism Version 6.0 (CA,
USA) and SPSS 25 Software (SPSS Inc., USA) were used to
analyze the data. The measurement data are expressed as the
mean + standard deviation (SD). The t-test was performed
for comparisons between two groups, while one-way analysis
of variance (ANOVA) was used for comparisons among
multiple groups. The Kaplan-Meier method was used for the
survival analysis. A p-value <0.05 indicated statistical signifi-
cance.

Results

miR-550a-5p was highly expressed in HCC patients and
was positively associated with poor prognosis. To explore
new treatment strategies, we downloaded and analyzed
the miRNA data of HCC from TCGA online website. The
results demonstrated that miR-550a-5p was one of the top 30
upregulated miRNAs in HCC samples compared with that in
normal samples (Figures 1A-1C). In addition, the survival
analysis results showed that patients with higher expression
levels of miR-550a-5p had lower survival rates, indicating
that miR-550a-5p exerted a significant effect on the survival
of HCC patients (Figure 1D). Subsequently, qPCR was
applied to verify the expression level of miR-550a-5p in 10
pairs of liver cancer tissues and their adjacent tissues, and the
results demonstrated that miR-550a-5p was highly expressed
in tumor tissues from our center (Figure 1E).
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Figure 1. miR-550a-5p is highly expressed in hepatocellular carcinoma (HCC) patients and HCC cell lines (HCs). The heatmap (A) and the volcano
map (B) of the top 30 differentially expressed miRNAs for HCC samples from TCGA database. The miR-550a-5p was highlighted. C) Relative expres-
sion of miR-550a-5p in 48 pairs of HCC samples from TCGA database. D) Kaplan-Meier analysis of overall survival between high (n=184) and low
(n=184) miR-550a-5p expression in HCC patients. E) Relative expression of miR-550a-5p in 10 pairs of HCC tumor tissues (T) and paired paracancer

normal tissues (N). F) Relative miR-550a-5p expression in 3

HCs compared with the normal hepatocyte cell line LO2. *p<0.05, **p<0.01, **p<0.001
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Decreased expression of miR-550a-5p can inhibit
the proliferation and migration of HCs via the Wnt/f-
catenin signaling pathway. To further explore the role of
miR-550a-5p in the occurrence and development of HCC,
we detected the expression levels of miR-550a-5p in three
HCs by qPCR. The results showed that the expression levels
of miR-550a-5p in the three HCs were all significantly
increased compared with that in LO2 (Figure 1F). Among
them, the top two highest expression levels were present in
Huh7 and LM3 cells. Therefore, anti-miR-550a-5p was used
to reduce the expression level of miR-550a-5p in these two
HCs in subsequent experiments. The qPCR results showed
that the expression of miR-550a-5p was significantly reduced
in the HCs treated with anti-miR-550a-5p (Figure 2A). The
results of the CCK-8 experiment showed that decreasing
the expression of miR-550a-5p inhibited the proliferation
of HCs (Figure 2B). Similarly, the EAU experiment results
found that decreased miR-550a-5p could significantly reduce
the number of HCs in the proliferative phase (Figure 2C). In
the colony formation experiment, compared with the corre-
sponding control group, the colonies number of the anti-
miR-550a-5p group was significantly reduced (Figure 2D). In
addition, the wound healing assays were performed to detect
the effect of miR-550a-5p on the migration ability of Huh7 and
LM3 cells, and the results illustrated that the wound distance
was wider in the anti-miR-550a-5p group compared that
in the control group, indicating that decreasing the expres-
sion of miR-550a-5p could inhibit the migration ability of
HCs (Figure 2E). Similarly, the Transwell experiment results
showed that decreased miR-550a-5p significantly reduced the
number of Huh7 and LM3 cells in the chamber (Figure 2F). In
addition, the WB results showed that after the miR-550a-5p
expression was decreased, the marker related to cell prolifer-
ation ability (Ki-67) was significantly decreased. Meanwhile,
the protein expression levels of N-cadherin and Vimentin
were decreased, while the expression level of E-cadherin was
increased, indicating that the migration ability of cells was
weakened (Figures 3A, 3B). The activation of the Wnt/f-
catenin signaling pathway was closely related to the prolifera-
tion and migration of HCC [19]. We found that decreasing
the expression of miR-550a-5p could downregulate the
protein expression levels of B-catenin and its downstream
target proteins c-Myc, MMP2, and MMP9 (Figures 3C, 3D).
Thus, our experiments showed that miR-550a-5p promoted
the proliferation and migration of HCs partly via activating
the Wnt/B-catenin signaling pathway.

Decreased expression of miR-550a-5p can inhibit HCC
tumorigenicity in xenograft mice. To further explore the
effect of miR-550a-5p on the growth of HCC in vivo, we
established a mouse xenograft tumor model using Huh7
and LM3 cells. The tumor size and weight in the anti-miR-
550a-5p group were significantly smaller than those in the
control group (Figures 4A-4F). In addition, IHC staining
was performed on tumor tissues and the results showed that
knocking down the expression level of miR-550a-5p could

reduce the positive rate of Ki-67 and cyclin B2 (CCNB2)
(Figure 4G). Therefore, we concluded that decreasing the
expression of miR-550a-5p could inhibit the tumorigenicity
of HCC in vivo. Animal research was reviewed and approved
by the Animal Ethics and Use Committee of the Second
Clinical College of Chongging Medical University.

miR-550a-5p directly interacted with GNE. To further
explore the specific underlying mechanism of miR-550a-5p
regarding promoting the progression of HCC, we used
bioinformatics tools and combined TCGA database analysis
to identify 11 downstream target genes of miR-550a-5p
(Figure 5A). Among the five downregulated candidate genes,
the function of GNE in HCC is unclear. Expression analysis
of 50 pairs of HCC tissue samples in TCGA database showed
that the expression level of GNE was significantly reduced
in HCC (Figure 5B). In addition, patients with low expres-
sion of GNE had poor clinical outcomes (Figure 5C). Then,
we found that there was a possible binding site between
miR-550a-5p and the 3’-UTR of GNE mRNA on the Targets
Scan online website (Figure 5D). And the luciferase reporter
gene assay results showed that lower fluorescence activity
was detected in the wild-type group compared to that in
the mutant group in the case of simultaneous transfection
of miR-550a-5p mimics, indicating that GNE was directly
regulated by miR-550a-5p (Figure 5E). Moreover, RT-qPCR
and WB were used to detect the mRNA and protein expres-
sion levels of GNE in tumor tissues and paired adjacent
tissues of 10 HCC patients, and they were all reduced in
tumor tissues (Figures 5F 5G). In Huh7 and LM3 cells
with low expression levels of miR-550a-5p, the mRNA and
protein expression levels of GNE were significantly increased
(Figures 5H, 5I). Therefore, miR-550a-5p might promote the
occurrence of HCC by directly interacting with the tumor
suppressor protein GNE.

GNE restored the suppressive effect of decreased
miR-550a-5p. Next, rescue experiments were used to
confirm that the oncogenic effect of miR-550a-5p was
realized through the targeted inhibition of GNE. First, we
interfered with the expression of GNE in Huh7 and LM3
cells with low expression levels of miR-550a-5p, and the
mRNA and protein expression levels of GNE were signifi-
cantly reduced (Figure 6A). Then, we used the above same
cells to perform CCK-8, EAU, and colony formation experi-
ments (Figures 6B-6D). The results showed that Huh7 and
LM3 cells with low expression levels of miR-550a-5p and
GNE had stronger proliferation ability than those with
only low expression levels of miR-550a-5p. This suggested
that the decreased expression of GNE could partly reverse
the decreased proliferation capacity due to the decrease of
miR-550a-5p. Similarly, we verified the impact of reduced
GNE expression levels on the migration ability of HCC
cells by wound healing and Transwell assays, and it was not
unexpected to find that reduced GNE expression could also
restore the weakened migration ability caused by decreased
expression of miR-550a-5p (Figures 6E, 6F). In addition, the
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WB results also showed that the siGNE group had stronger
proliferation and migration ability than the NC group
(Figures 7A, 7B). Decreased GNE elevated the expression
level of B-catenin and its downstream molecules in Huh7
and LM3 cells transfected with the miR-550a-5p inhib-

gene of miR-550a-5p.

itor (Figures 7C, 7D). Therefore, interference with GNE
activated the Wnt/p-catenin signaling pathway and restored
the inhibitory effect of reduced miR-550a-5p, further
confirming that GNE was an important downstream target
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Discussion

Hepatocellular carcinoma (HCC) is one of the most
common malignant tumors, and patients have a poor
prognosis in the late stage [21]. However, the current tumor
markers can only be detected in patients with advanced
HCC, so it is urgent to find biomarkers for the early diagnosis
of HCC. Although radiofrequency ablation, radiotherapy,
transhepatic artery and portal vein chemotherapy, or
transhepatic artery chemoembolization (TACE) have been
widely used in the clinical treatment of unresectable HCC,

the prognosis of HCC patients is still not optimistic. Many
studies have demonstrated that miRNAs, as biomarkers,
therapeutic targets, and prognostic indicators, play an impor-
tant role in the diagnosis, treatment, and prognostic evalu-
ation of HCC [22, 23]. In the current study, we found that
miR-550a-5p can promote the proliferation and migration
of HCC by directly binding to GNE via the Wnt/p-catenin
signaling pathway (Figure 8).

In this study, we used TCGA database to analyze the
differentially expressed miRNAs between tumor tissues and
paired paracancer tissues of 48 HCC patients. We found
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that miR-550a-5p expression was significantly upregu-
lated in HCC tumor tissues and positively associated with
the poor prognosis of HCC patients. The high expression
of miR-550a-5p was subsequently validated in both HCC
tissues and HCs. Wang et al. reported that miR-550a-5p can

regulate colorectal cancer metastasis by targeting RNF43, an
inhibitor of the Wnt/p-catenin signaling pathway [24]. Guo et
al. identified miR-550a-5p as a tumor promoter by targeting
LIMD1 in lung adenocarcinoma [25]. In a recent study, as a
downstream target molecule of circCCDC85A, miR-550a-5p
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promoted breast cancer progression by regulating MOBIA
[26]. Circular RNA circCCDC85A inhibits breast cancer
progression by acting as a miR-550a-5p sponge to enhance
MOBI1A expression. Our experiments verified that decreased
expression of miR-550a-5p can inhibit the proliferation and
migration of HCs and xenograft mice. In addition, we found
that decreasing the expression of miR-550a-5p downregu-
lated the protein expression levels of B-catenin and the
downstream target proteins MMP2 and MMP9, which are
biomarkers closely associated with HCC metastasis [27, 28].

Next, we demonstrated that miR-550a-5p directly inter-
acts with GNE, a key enzyme in NeuAc biosynthesis [29].
GNE has been identified as a potential predictive biomarker
for deoxynivalenol-induced liver damage [30]. However, the
function of GNE in HCC is unclear. A luciferase reporter
assay revealed that GNE is an important target gene of
miR-550a-5p. Moreover, cell experiments demonstrated that
GNE has a suppressor function in HCC. Decreased expres-
sion of GNE can increase the expression of the cell prolifera-
tion marker Ki-67 [31] and migration markers N-cadherin
and Vimentin [32] in Huh7 and LM3 cells with reduced
expression levels of miR-550a-5p. Therefore, a rescue experi-
ment confirmed that GNE can restore the inhibitory effect of
decreasing the expression of miR-550a-5p on the prolifera-
tion and migration of HCC.

Taken together, our study found that miR-550a-5p acts
as a tumor promoter in HCC. In addition, we identified that
miR-550a-5p directly targets GNE to affect the Wnt/p-catenin

signaling pathway in HCs. We provided the first indication
of the important role of miR-550a-5p in the development of
HCC. Our findings break new ground for the early diagnosis,
therapeutic drug development, and prognostic evaluation of
HCC. Further research will focus on developing molecular
targeted therapeutic drugs to prevent cancer progression,
drug resistance, and distant metastasis.
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