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Abstract: Researching biomarkers is of great significance for immunotherapy of hepatocellular carcinoma (HCC). 
This study aimed to investigate the expression level and specific function of miR-205-5p in HCC and analyze its as-
sociated genes. The objective was to establish a theoretical foundation for the treatment of HCC. HCC tissue sam-
ples and control specimens were collected from individuals diagnosed with HCC. Human liver immortalized cells 
(THLE2) and four HCC lines (Huh-7, HepG2, HCCLM3, SK-Hep-1) were used in vitro. MiR-205-5p inhibitor, mimic, 
sh-CD302 Molecule (sh-DCL1), and their corresponding controls were transfected. Starbase and dual-luciferase 
reporter assays were undertaken for predicting and verifying the binding of miR-205-5p and Deleted in liver cancer 
1 protein (DLC1). CCK8, EdU, flow cytometry assays were used to detect cell viability, proliferation, and apoptosis. To 
assess the metastatic potential, wound healing, and transwell experiments were conducted. Results showed that 
there was a higher level of miR-205-5p in HCC samples. Knockdown of miR-205-5p inhibited the proliferation and 
improved apoptosis of Huh-7 and HepG2 cells. Moreover, miR-205-5p-inhibitor decreased the migration and inva-
sion of HCC cells. MiR-205-5p targeted and negatively adjusted DLC1. Interestingly, sh-DLC1 rescued the influence 
of miR-205-5p-inhibitor. In conclusion, targeting DLC1, which has been investigated as a potential target for HCC 
therapy, miRNA-205-5p promoted the occurrence and progression of HCC.
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Introduction

Primary hepatic carcinoma is a kind of malig-
nant tumor, among which hepatocellular carci-
noma (HCC) has a percentage of 85% to 90% 
[1]. The incidence of primary hepatic carcinoma 
ranks sixth among malignant tumors [2]. Ch- 
ronic Hepatitis B virus (HBV) is mainly induced 
by HCC in China, accounting for 86% [3]. Other 
causes mainly include chronic hepatitis C virus 
infection, NAFLD, T2DM, and long-term con-
sumption of aflatoxin-contaminated food [4]. 
The prevention of HCC can improve the cure 
rate [5]. HCC treatment comprises surgery, che-
motherapy, and targeted drug therapy, yet the 
5-year relative survival rate is only 18.1%. 
Tumor recurrence is frequent post-resection [6, 
7]. 

With continuous in-depth research on the 
molecular signaling pathways and tumor micro-
environment of HCC, targeted therapy has 
shown obvious advantages and occupies an 
important position in treatment [8]. The pre-
ferred treatment for advanced HCC is targeted 
therapy [9]. Targeted therapy can accurately 
identify tumor cells and kill tumor cells through 
a variety of mechanisms while reducing the 
damage to normal cells. Therefore, targeted 
therapy has the characteristics of better effi- 
cacy and fewer side effects [10]. Previous stud-
ies indicate that miRNAs play a dual role in HCC 
development. They downregulate tumor sup-
pressor genes, promoting cell transformation 
while also acting as suppressors to reduce the 
activity of proto-oncogenes and genes associ-
ated with invasion and metastasis. This dual 
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role of miRNAs helps inhibit the development 
and spread of liver cancer. Of significant impor-
tance, certain miRNAs have been confirmed to 
play crucial roles in hepatitis virus infection and 
replication, as well as in modulating the host 
immune response and antigen presentation 
processes [11, 12]. For example, miR-122 
enhanced the stability of viral genes by binding 
to related sites in the HCV genome, thereby 
stimulating HCV viral replication [13, 14]. Fur- 
thermore, there is noteworthy evidence that 
miRNA-205 expression is significantly reduced 
in various HBV-positive HCC cell lines. This 
reduced expression is closely associated with 
the methylation induction of the miRNA-205 
promoter by the HBV-X gene [15]. In addition, 
HCV induces the up-regulated of miR-155 and 
then improves malignant transformation th- 
rough the Wnt pathway [16]. 

Though various targets have been researched 
and reported, targeted therapy for HCC is a 
considerable dilemma. That is, the first-line 
choice of drugs is few. Thereby, a more effec-
tive target for HCC is still needed. Furthermore, 
in recent years, the results of various studies 
have confirmed that miR-205-5p in a variety of 
cancer samples is different from that of normal 
tissues [17, 18]. Additionally, the expression of 
miR-205-5p varies in different tumors, likely 
due to variations in tumor sources and biologi-
cal characteristics [19-21]. 

Deleted in liver cancer 1 (DLC1) is an adhesion 
plaque protein that was identified as a putative 
tumor suppressor in HCC in 1998. Expression 
of DLC1 inhibits cell proliferation, anchored 
independent growth, tumorigenicity, and inva-
siveness of HCC cells [22].

Therefore, we are concerned with the specific 
role of miR-205-3p in HCC and analyzed related 
genes DLC1, hoping to lay the research founda-
tion for HCC diagnosis and treatment.

Materials and methods

Patients and tissues

From June 2019 to September 2020, HCC 
patients who underwent radical surgery in our 
hospital provided the HCC tissues and the 
paired adjacent sample. The specimens and 
corresponding adjacent tissues were from the 
same HCC patient. A pathologist with more 

than 5 years of work experience in this hospital 
examined each tissue sample to confirm the 
tissue type. HCC was diagnosed according to 
the European Association for the Study of the 
Liver (EASL) criteria. Inclusion criteria were pa- 
tients with confirmed HCC by pathology and 
those newly diagnosed HCC. The exclusion cri-
teria were patients diagnosed with other condi-
tions and those receiving treatment for ≥ 3 
months before the current study. The tumor tis-
sues were immediately frozen for future use at 
-80°C. Patients approved of the experiments, 
and the ethics committee approved this study.

Cell grouping and treatment

Human liver immortalized cells (THLE2) and 
four HCC lines (Huh-7, HepG2, HCCLM3, 
SK-Hep-1) were purchased from Shanghai 
Institutes for Biological Sciences (Shanghai, 
China). The Huh-7 and HepG2 cells were cul-
tured in a constant temperature incubator, 
using DMEM medium supplemented with 10% 
fetal bovine serum (FBS). When the cell density 
was close to 70%, the miR-205-5p-inhibitor 
was transfected with Lipofectamine™ 2000 
reagent (Invitrogen, USA). The corresponding 
experimental operation was completed accord-
ing to the product manual. According to the dif-
ferent transfection, the cells were divided into 
the NC-inhibitor group and miR-205-5p-inhibi-
tor groups. For sh-DLC1 transfection, the lenti-
virus carrying sh-DLC1 and sh-NC was syn- 
thesized by Shanghai Genepharma Co., Ltd. 
(China). The cells were seeded in a confocal 
dish and allowed to grow until they reached 
approximately 60% confluency. Subsequently, 
they were transfected with a lentivirus contain-
ing red fluorescent protein (RFP), using a multi-
plicity of infection (MOI) of approximately 80. 
The medium was changed 24 hours after trans-
fection, and the culture was continued with 
DMEM medium (low-glucose), including 10% 
FBS (Gibco). After 72 hours, the transfection 
efficiency was observed under the confocal 
laser microscope (Leica Microsystems, Wet- 
zlar, Germany). The rescue assay included  
3 groups (NC-inhibitor+sh-NC, miR-205-5p-
inhibitor+sh-NC, and miR-205-5p-inhibitor+sh-
DLC1) based on the transfection.

Q-PCR assay

Trizol reagents were applied to extract tissue 
and RNA in cells in each group. Ultraviolet spec-



MiRNA-205-5p promotes progression of hepatocellular carcinoma

195	 Int J Clin Exp Med 2023;16(9):193-205

trophotometers were applied to determine the 
concentration and purity of RNA. The reverse 
transcription process used the Prime Script™ 
RT kit (Takara, Japan) and operated based on 
the instructions. The Primer 5.0 software, de- 
veloped by Primer in Canada, was utilized for 
primer design in this study. The primers were 
supplied by Shanghai Sangon Biotech Co., Ltd., 
which was shown as follows, miR-205-5p, For- 
ward, 5’-TCCACCGGAGTCTGTCTCAT-3’, Rever- 
se, 5’-GCTGTCAACGATACGCTACG-3’; DLC1, For- 
ward, 5’-GTTGCCTCAGAGCATCCAG-3’, Reverse, 
5’-GGGTGTTGAGATGGAAGAGG-3’; U6, Forward, 
5’-ATTGGAACGATACAGAGAAGATT-3’, Reversed, 
5’-GGAACGCTTCACGAATTTG-3’; β-actin, For- 
ward, 5’-AAGTACTCCGTGTGGATCGG-3’, Rever- 
se, 5’-ATGCTATCACCTCCCCTGTG-3’. The Sybr 
Premix Extaq™ kit (Takara, Japan) and Rotor-
Gene 3000 systems undertook real-time fluo-
rescence quantitative PCR reactions and mea-
surements. The PCR amplification system in- 
cludes pre-denaturation at 95°C for 12 min, fol-
lowed by 95°C for 30 s, 35 cycles, 58°C for 30 
s, and final extension at 72°C for 10 min. 
β-actin was regarded as a reference.

CCK8 assay

The transfected cells were incubated in a plate 
with 96-wells at 1×103 cells per well, and they 
were examined regularly at 1 d, 2 d, and 3 d.  
A total of 10 μL of CCK8 solution (Abcam, 
Cambridge, UK) was supplied in every well and 
cultured at 37°C for 2 h. An enzyme-linked 
immunoassay instrument measured the absor-
bance value at a wavelength of 450 nm of each 
well was measured on an enzyme-linked im- 
munoassay instrument (Bio-Rad Laboratories, 
USA). There were 3 parallel replicate wells in all 
groups.

EdU assay

Proliferation analysis was conducted using the 
EdU analysis kit (Guangzhou Ruibo Technology 
Co., Ltd., China) as per the provided instruc-
tions. After transfection, the cells were seeded 
in DMEM with 5 μmol/L EdU and 10% FBS and 
incubated at 37°C for 2 h. After that, the sam-
ples were fixed with 4% formaldehyde at 25°C 
for 0.5 h and processed with 0.5% Triton X-100 
for 20 min for cell membrane permeabilization. 
Following a 0.5 h incubation of the cells with 
the 1×Apollo reaction mixture, they were subse-
quently stained with Hoechst 33342 for anoth-

er 0.5 h. Finally, the samples were imaged 
using a fluorescence microscope.

Flow cytometry for measuring apoptosis

The transfected samples were collected and 
given a PBS rinse after 2 d of transfection. The 
cells were centrifuged at 4°C for 5 min and 
then washed with diluted binding buffer. The 
diluted binding buffer was used to dilute the 
cell concentration to 105-106 cells/mL. Five μL 
of diluted Annexin-V-FITC solution (Wuhan 
Hualianke Biology Co., Ltd., China) and 5 μL of 
PI staining solution were added to the sample 
and mixed well, kept in the refrigerator at 4°C, 
void of light for 10 min. A flow cytometer tested 
the rate of apoptosis.

Wound healing assay

When sample density reached 80% to 90% in 
24 healthy plates, transfection was performed. 
After 1 day of transfection, a linear scratch was 
made using a 200 μL pipette tip. To prevent the 
cells from entering the proliferation cycle in 
advance, the cells were incubated in serum-
free Opti-DMEM. Scratch healing was photo-
graphed at 0, 24, and 48 h. A total of 10 ran-
dom fields (×200) were selected to calculate 
the cell migration rate.

Transwell assay for migration and invasion

Fifty μL of the base glue, which had been dilut-
ed and dissolved, was tiled into the top layer. 
After 2 d of culture, the cells were digested and 
counted. About 5×104 cells were resuspended 
in a 200 μL serum-free DMEM medium and 
added to the upper chamber. Next, 500 μL of 
DMEM with 10% PBS was added to the lower 
chamber and placed in a cell incubator. The 
upper chamber was obtained, washed 3 times, 
fixed with 4% paraformaldehyde solution (Sig- 
ma) for 0.5 h, and wiped with a cotton swab to 
clear the excess cells. Then, the cells were 
stained with crystal violet for 20 min and rinsed 
with PBS. Finally, an optical microscope (×200) 
(Leica microscope ICC50HD) was used to count 
and photograph the cells. For invasion ability, 
no base glue was used, and the other steps 
were the same as before.

Bioinformatics prediction

Starbase is a robust database commonly us- 
ed for lncRNA/circRNA/microRNA research. 
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The starbase database was employed in this 
study to address several issues, including iden-
tifying non-coding RNAs such as lncRNA and 
circRNA based on microRNA, screening mRNA 
targets using microRNA, selecting ceRNA regu-
latory molecules, and mining RNA binding pro-
teins. Specifically, the starbase database was 
utilized to predict the target interaction bet- 
ween miR-205-5p and DLC1.

Dual luciferase reporter assay

The wild-type and mutant luciferase reporter 
plasmids in the 3’UTR region of DLC1 were syn-
thesized by Shanghai Tongke Biotechnology 
Co., Ltd. First, the 3’UTR region sequence of 
DLC1 was inserted into the pmirGLO vector 
(Promega, E1330), which formed the DLC1 
wild-type luciferase reporter plasmid after re- 
striction digestion. Then, the sequence muta-
tion that binds to miR-205-5p of DLC1 was 
inserted into the pmirGLO vector (Promega, 
E1330) and digested to form a mutant lucifer-
ase reporter plasmid for the 3’UTR region of 
DLC1. Finally, the exact amount of the lucifer-
ase mentioned above reporter plasmid and 20 
pmol of miR-205-5p mimic were transfected 
into the cells with lipo2000. After 1 day of cul-
turing, the luciferase detection kit was em- 
ployed for detection purposes.

Western blot assay

Cells were cultured in a 6-well plate with DMEM 
for 1 d. The cells were transfected and incubat-
ed for 6 h, following which the medium contain-
ing the transfection reagent was discarded. 
After transfection 48 h, the total protein was 
isolated and dissolved in the lysate buffer, sep-

arated by electrophoresis, and transferred to  
a PVDF membrane (Roche). First, the protein 
was closed with 2% bovine serum albumin 
(BSA) at room temperature. Next, the protein 
was sealed at room temperature with 2% BSA 
at 25°C and then incubated with antibodies 
(anti-bax, anti-bcl2, anti-cleaved-caspase 3, 
anti-DLC1, 1:1000, Santa Cruz) at 4°C. After 
washing the membrane 3 times, the sample 
was incubated with the corresponding second-
ary antibody (1:2000, Santa Cruz) for 1 h. 
Finally, using an ECL kit (US Millipore), the  
membrane was developed after being incubat-
ed with the ECL reagent.

Statistical analysis

Data analysis was conducted using SPSS 20.0 
statistical software (SPSS Software Products). 
The experimental data were presented as 
mean ± standard deviation (SD). The unpaired 
Student t-test test processed a comparison 
between the two groups. One-way or two-way 
analysis of variance (one-way or two-way 
ANOVA) and post-hoc Tukey test were used to 
analyze the data between multiple groups.  
P < 0.05 represented a difference with signifi- 
cance.

Results

MiR-205-5p expressed higher in HCC samples

The level of miR-205-5p in HCC samples was 
monitored using a Q-PCR assay. As shown in 
Figure 1A, HCC tissues had higher miR-205-5p 
expression than normal controls. Similar out-
comes were also attained in HCC cells. Huh-7 
and HepG2 had the highest levels of miR-205-

Figure 1. There was a higher expression of miR-205-5p in HCC samples. A. MiR-205-5p was expressed higher in 
HCC tissues compared with that in normal controls. B. MiR-205-5p was expressed higher in HCC cells. *P < 0.05 
and ***P < 0.001 vs Normal group or THLE2 cell group.
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5p expression in HCC cells (Figure 1B). In the 
ensuing experiments, Huh-7 and HepG2 were 
selected for study.

Knockdown of miR-205-5p inhibited the prolif-
eration and improved apoptosis of HCC cells

MiR-205-5p-inhibitor was processed in Huh-7 
and HepG2 cell lines to detect the proliferation 
and apoptosis of HCC cell lines. As a result,  
the miR-205-5p inhibitor reduced cell activity 
and proliferation ability (Figure 2A and 2B). 
Additionally, the miR-205-5p inhibitor group 
showed a higher rate of apoptosis (Figure 2C). 
In addition, the levels of Bax and cleaved-cas-
pase3 increased, and bcl-2 expression de- 
creased in the miR-205-5p inhibitor group 
(Figure 2D). These pieces of evidence indicated 
that miR-205-5p inhibitor repressed the prolif-
eration and improved apoptosis of HCC cells.

Knockdown of miR-205-5p inhibited the migra-
tion and invasion of HCC cells

Migration and invasion assays were performed 
to evaluate the impact of miR-205-5p knock-
down on the migratory and invasive capabilities 
of Huh-7 and HepG2 cell lines. As presented in 
Figure 3A-C, the miR-205-5p inhibitor signifi-
cantly inhibited the migration and invasion abil-
ity of HCC cells.

MiR-205-5p targeted and negatively regulated 
DLC1

Based on the Starbase database, a predicted 
interaction between miR-205-5p and DLC1  
was identified. Figure 4A displays the binding 
between them. To further validate these predic-
tions, a dual luciferase reporter gene assay 
was conducted. After the miR-205-5p mimic 
was added to the cells in the DLC1 wild-type 
group, the fluorescence value decreased (P < 
0.01). However, after the binding sequence of 
DLC1 was mutated and transfected with the 
miR-205-5p mimic, its fluorescence value did 
not change (Figure 4B). Moreover, the miR-
205-5p inhibitor significantly up-regulated the 
level of DLC1 (Figure 4C and 4D). Therefore, 
miR-205-5p targeted DLC1 in HCC cells.

Sh-DLC1 rescued the influence of miR-205-5p 
inhibitor

Rescue assays were processed, and the cells 
were divided into 3 groups, including NC 
inhibitor+sh-NC, miR-205-5p inhibitor+sh-NC, 

and miR-205-5p inhibitor+sh-DLC1 group. miR-
205-5p inhibitor reduced cell activity and prolif-
eration ability. Moreover, in the miR-205-5p 
inhibitor group, there was a notable increase in 
the apoptosis rate. Additionally, the expression 
levels of Bax and cleaved-caspase 3 were  
elevated, while the expression of bcl-2 was 
reduced in the miR-205-5p inhibitor group. 
Interestingly, sh-DLC1 rescued the influence of 
miR-205-5p inhibitor on proliferation and apop-
tosis (Figure 5A-D). Interestingly, the miR-205-
5p inhibitor significantly repressed the migra-
tion and invasion ability of HCC cells, while sh-
DLC1 reversed the influence of the miR-205-5p 
inhibitor (Figure 6A-C).

Discussion

Researching biomarkers is critical for the immu-
notherapy of HCC [23]. In recent years, there 
has been extensive research on the mecha-
nisms underlying miRNA expression in the de- 
velopment of HCC [24]. In addition, some miR-
NAs were considered potential targets for prog-
nostic judgment and intervention treatment  
of HCC [25]. In this study, miR-205-5p was 
expressed higher in HCC samples than in nor-
mal controls. These results indicate that miR-
205-5p may play an important role in HCC. 
Hence, this study aimed to investigate the 
molecular mechanisms associated with the 
observed phenomena.

The human miR-205-5p, located in the lq32.2 
gene, is in the LOC642587 gene, prone to 
mutation. At present, various studies are show-
ing that miR-205-5p has a close connection to 
various tumors and the prognosis of treatment 
[26, 27]. According to Wang et al.’s gene chip 
screening, miR-205 was overexpressed in HCC 
samples (SMMC-7721), and quantitative fluo-
rescence PCR confirmed that it was up-regulat-
ed by more than 2.6 times [28]. Besides, it was 
associated with target ubiquitin-specific pepti-
dase 7 (UPS7) in HCC cells [29]. UPS is the 
main pathway for selective degradation of in- 
tracellular proteins, which is significant for 
maintaining cell homeostasis [30]. In addition, 
the hepatitis B virus X gene (HBx) increased the 
ACSL4 level (the target gene of miR-205 in HCC 
cells), thereby causing lipid metabolism disor-
ders in HCC models [31]. Furthermore, the 
knockdown of miR-205-5p inhibited cell prolif-
eration and promoted cell apoptosis in HCC 
cells (Huh-7 and HepG2). Knockdown of miR-
205-5p increased the expression of Bax and 



MiRNA-205-5p promotes progression of hepatocellular carcinoma

198	 Int J Clin Exp Med 2023;16(9):193-205

Figure 2. Knockdown of miR-205-5p inhibited the proliferation and apoptosis of HCC cells. A. MiR-205-5p inhibitor reduced cell activity. B. Knockdown of miR-
205-5p decreased the proliferation ability of HCC cells. C. Knockdown of miR-205-5p increased apoptosis rate. D. In the miR-205-5p inhibitor group, there was an 
observed increase in the levels of Bax and cleaved-caspase3, accompanied by a decrease in bcl-2 expression. These findings indicate an improvement in apoptosis 
within the experimental group. *P < 0.05, **P < 0.01 and ***P < 0.001 vs NC inhibitor group.
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Figure 3. Knockdown of miR-205-5p inhibited the migration and invasion of HCC cells. A. Wound healing assay confirmed that miR-205-5p inhibitor repressed the 
migration of HCC cells. B. The results of the transwell assay showed that the miR-205-5p inhibitor hindered the migration of HCC cells. C. Knockdown of miR-205-5p 
inhibited the migration and invasion of Huh-7 and HepG2 cells. **P < 0.01, ***P < 0.001 vs NC inhibitor group.
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caspase3 and inhibited the level of bcl2. These 
findings suggested that by controlling the prolif-
eration and apoptosis of HCC cells, miR-205-5p 
may help to control the development of HCC. 

Furthermore, we found that miR-205-5p target-
ed DLC1. The DLC1 gene is located on 8p21.3-
22, and the expression product is RhoA and 
Cdc42 specific GTPase activating protein (GAP) 
[32]. It was closely related to the signal trans-
duction pathway that regulated cell prolifera-
tion and adhesion and mainly inhibited tumors 
by down-regulating the activity of Rho [33]. 
Furthermore, Kim et al. confirmed that DLC1 
affected the proliferation, morphology, and in- 
vasiveness of HCC cells by acting on RhoGTPase 
and focal adhesion protein [34]. Interestingly, 
deletion or low expression of the DLC1 gene is 
common in primary HCC [35]. In a previous 
study, Huh-7 and BEL7402 HCC cell lines and 
20% of HCC patients had low DLC1 expre- 
ssion.

Moreover, patients with low DLC-1 expression 
have a decreased median survival time, and 

are prone to relapse [36]. Furthermore, it was 
found that the elevated expression of DLC1 
resulted in Caspase-3-mediated apoptosis, 
leading to the inhibition of tumor cell growth, 
reduced invasiveness of tumor cells, and de- 
creased tumorigenicity in nude mice. So far,  
different studies have inferred that the DLC1 
gene is inhibited or deleted in most tumor tis-
sues, and CpG island methylation modification 
is one of the main reasons [37]. Moreover, 
demethylation drugs could effectively prevent 
the metastasis of certain tumors, which show- 
ed that the DLC1 gene had a particular effect 
on inhibiting tumor invasion and metastasis, 
and methylation might also be the only reason 
for its lack of expression. Significantly, sh-DLC1 
rescued the influence of miR-205-5p inhibitor 
in this study.

Although miR-205-5p has been identified as a 
potential target for HCC treatment, it is impor-
tant to note that this study has several limita-
tions or shortcomings. Firstly, the number of 
clinical cases included in this study is small. 
Secondly, it is worth mentioning that the inves-

Figure 4. MiR-205-5p targeted and negatively regulated DLC1. A. According to the predictions made by Starbase, 
a relationship between miR-205-5p and DLC1 was identified. B. MiR-205-5p mimics significantly down-regulated 
fluorescence value in the DLC1 wild-type group, but no changes were observed in the DLC1 mut-type group. C and 
D. miR-205-5p inhibitor up-regulated the expression of DLC1. **P < 0.01, ***P < 0.001 vs NC mimic or NC inhibi-
tor group. 
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Figure 5. Sh-DLC1 rescued the influence of miR-205-5p inhibitor on proliferation and apoptosis. A. miR-205-5p inhibitor repressed cell activity, while sh-DLC1 res-
cued the influence of it. B. Knockdown of miR-205-5p inhibited proliferation ability, and sh-DLC1 rescued the effect. C. Apoptosis rate was highest in the miR-205-5p 
inhibitor+sh-NC group, and sh-DLC1 partly decreased in the miR-205-5p inhibitor+sh-DLC1 group. D. The apoptosis-related proteins were regulated by miR-205-5p 
inhibitor and sh-DLC1. **P < 0.01, ***P < 0.001 vs NC inhibitor+sh-NC group; #P < 0.05, ##P < 0.01 and ###P < 0.001 miR-205-5p inhibitor+sh-NC group.
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Figure 6. Sh-DLC1 rescued the influence of miR-205-5p inhibitor on migration and invasion. A. Wound healing assay was processed, and the results indicated that 
the knockdown of miR-205-5p inhibited the migration. B. miR-205-5p inhibitor hindered the migration based on the results of the transwell assay. C. Knockdown of 
miR-205-5p repressed the migration and invasion. Sh-DLC1 rescued the influence of miR-205-5p inhibitor on migration and invasion. **P < 0.01, ***P < 0.001 vs 
NC inhibitor+sh-NC group; #P < 0.05 and ##P < 0.01 miR-205-5p inhibitor+sh-NC group.
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tigation of miR-205-5p and DLC1 was limited to 
in vitro studies only. Therefore, further experi-
ments in vivo were needed to be processed. 
Thirdly, more targets of miR-205-5p will also be 
further researched. 

In conclusion, MiRNA-205-5p promoted the 
occurrence and development of HCC via target-
ing DLC1, which provided a potential target for 
HCC therapy.
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