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Objective: Hepatocellular carcinoma (HCC) results in high mortality and metastasis. In this

study, the effects of long non-coding RNA (lncRNA) CDKN2B-AS1 on the progression of

HCC were investigated.

Materials and Methods: LncRNA CDKN2B-AS1 expression of HCC cancer and adjacent

tissues, and HCC cells were detected. Subsequently, CDKN2B-AS1 was overexpressed and

silenced in HCC cells to observe the effects of CDKN2B-AS1 on the cell viability, migra-

tion, invasion, and epithelial–mesenchymal transition (EMT) of HCC cells by performing

cell counting kit-8 (CCK-8), wound-healing, Transwell, and Western blot. The target gene of

CDKN2B-AS1 was predicted and verified to be miR-424-5p, whose expression in HCC cells

with up- or down-regulation of CDKN2B-AS1 expression was determined. Moreover, the

effects of miR-424-5p on cell viability, migration, and invasion and EMT of HCC cells were

investigated with miR-424-5p up-regulation or down-regulation, together with overexpres-

sion or silencing of CDKN2B-AS1.

Results: CDKN2B-AS1 expression was increased in HCC tissues and cells. Silencing of

CDKN2B-AS1 suppressed cell viability, migration, invasion, and EMT, while overexpres-

sion of CDKN2B-AS1 produced the opposite results. Furthermore, CDKN2B-AS1 was

predicted and verified to target miR-424-5p and was confirmed to negatively modulate

miR-424-5p expression. Moreover, overexpression of miR-424-5p partially suppressed the

previously high cell viability, migration, and invasion, and activated EMT resulted from up-

regulation of CDKN2B-AS1, while silencing of miR-424-5p elevated the cellular processes

inhibited by silencing the expression of CDKN2B-AS1.

Conclusion: The present study revealed that high-expressed CDKN2B-AS1 may associate

with the progression of HCC by affecting the cell viability, migration, invasion, and EMT of

HCC cells by negatively regulating miR-424-5p.

Keywords: lncRNA CDKN2B-AS1, miR-424-5p, migration, invasion, hepatocellular

carcinoma

Introduction
Hepatocellular carcinoma (HCC) has high mortality and metastasis, and approxi-

mately 626 000 new cases of HCC were newly diagnosed annually.1 Surgery

resection is the main method for treating early stage HCC. As HCC only presents

few symptoms in its early stage, most HCC patients with more obvious symptoms

are already at middle or advanced stage with tumor metastasis by the time of their

diagnosis,2 and surgery resection as well as chemotherapies and radiotherapies at
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this time have limited effects on preventing postoperative

recurrence and metastasis.3 Thus, studies on molecular

mechanisms of its initiation and development of HCC

and the new diagnostic target are highly necessary.

Long non-coding RNAs (lncRNAs) are RNA with

approximately 200 nucleotides but do not code proteins.

LncRNAs are increasingly studied for its potential involve-

ment in cancers. LncRNAs play important roles in cancers

through regulating the tumorigenesis, development, and prog-

nosis of cancers.4,5 Previous studies reported that lncRNAs are

dysregulated in different types of cancers and have critical

effects related to cancer biology.6–9 Some lncRNAs have been

reported to be closely related to liver cancer pathology, pro-

gression, prognosis, and the maintenance of cancer stem cell-

like properties.10,11 For example, LINC00668 up-regulation

accelerates cell proliferation, migration, and invasion of HCC

via targeting miR-532-5p/YY1 axis;12 HAGLROS is high-

expressed in HCC and its high expression is correlated with

the progression of HCC by affecting cell proliferation, apop-

tosis, and autophagy via regulating miR-5095/ATG12 axis;13

HCC patients with high-expressed lncRNA PDZD7 tend to

show a poorer prognosis; PDZD7 promotes stemness proper-

ties and inhibits chemosensitivity of HCC via regulating the

miR-101/EZH2/ATOH8 pathway.14 lncRNAs closely asso-

ciatedwithHCC should be further investigated for discovering

novel promising biomarkers and potential targets for HCC

treatment.

lncRNA CDKN2B antisense RNA 1 (CDKN2B-AS1),

which is an antisense of the cyclin-dependent kinase inhibitor

2B (CDKN2B), plays important roles in various diseases

including in cancers15–18. Zhu et al reported that interference

of CDKN2B-AS1 restrains the metastasis and promotes

apoptosis and senescence of cervical cancer cells via regulat-

ing miR-181a-5p/TGFβI axis.19 CDKN2B-AS1 facilitates

osteosarcoma progression by sponging miR-4458 to increase

MAP3K3 expression.17 However, the role of CDKN2B-AS1

in HCC has not been studied yet.

In this study, the role of CDKN2B-AS1 in relation to

viability, migration and invasion, and EMT of HCC cells

were investigated. Moreover, the relationship of CDKN2B-

AS1 with low-expressed miR-424-5p in HCC was explored.

Materials and Methods
Cells and Tissues
Human hepatocyte cell line THLE-2 (CRL-2706) and

HCC cell line (Huh7 (PTA-4583), Hep3B (HB-8064),

and Sk-Hep1 (HTB-52)) were purchased from American

Type Culture Collection (ATCC, USA), and MHCC97H

(BNCC346681) was obtained from BeNa Culture

Collection (Beijing). All the cell lines were cultivated in

RPMI-1640 medium (Gibco, Rockville, MD) containing

with 10% FBS (Thermo Scientific HyClone, Beijing,

China) in a humidified incubator at 37°C.

Human normal HCC (n=30) and its adjacent tissues

(n=30) were collected from HCC patients who did not

receive the pretreatment of preoperative radiotherapy or che-

motherapy before the surgery from 01/08/2016 to 30/06/

2018 in Shenzhen People’s Hospital. Clinical and pathologi-

cal characteristics were obtained from patient charts. The

clinicopathological features are shown in Table 1. All the

participants in this study allowed their tissues to be used for

research and signed informed consent. The study (2016) was

approved by the Ethics Committee of Shenzhen People’s

Hospital.

Table 1 The Correlation Between CDKN2B-AS1 Expression and

Clinicopathological Characteristics of Patients with Hepatocellular

Carcinoma

Characteristic lncRNA- CDKN2B-AS1

Expression

p-value

Low (n=15) High (n=15)

Sex 0.464

Male 7 9

Female 8 6

Age (year) 0.705

<50 6 5

≥50 9 10

Tumor size

(diameter in cm)

0.464

<5 9 7

≥5 6 8

Differentiation 0.025

Good/Moderate 9 3

Poor 6 12

T Stage 0.028

T1+T2 11 5

T3+T4 4 10

N Stage 0.003

N0 12 4

N1+N2 3 11

M Stage 0.010

M0 12 5

M1 3 10
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CCK-8 Assay
The transfected Huh7 and MHCC97H cells were incu-

bated in a 96-well culture plate at 5� 103 cells/well.

After incubation for 24 h, 48 h, and 72 h, the cell viability

was determined by cell counting kit-8 (CCK-8) (Dojindo)

according to the manufacture’s protocol. The absorbance

was measured at 450 nm using Elx800 Reader (Bio-Tek

Instruments Inc., VT, USA).

Wound-Healing Assay
An amount of 5� 105 cells was seeded into 6-well plates and

pre-cultured for 24 h until its confluence reached at 90%. The

surface was scratched using a sterile pipette tip to create a

wound. After incubation for 48 h, migrated cells were

counted under an inverted microscope (Olympus, Japan)

and photographed.

Transwell Assay
An amount of 1� 105 cells were seeded into Matrigel-

coated upper chamber (8-μm pore size and a diameter of

6.5 mm) (Corning, USA), while the lower chamber was

filled with medium containing with 10% FBS and stored

under 37°C with 5% CO2 for 48 h. Next, the cells that did

not invade through the pores were removed by a cotton

swab. The cells on the bottom of the filter were fixed by

4% paraformaldehyde and dyed by crystal violet, and then

counted under an inverted microscope.

Cell Transfection
The full length of CDKN2B-AS1 sequence in the synthe-

sized pcDNA3.1 vector and its negative control was

obtained from Geneseed Biotech (Guangzhou, China).

An equal amount of siCDKN2B-AS1 (siB13812144322-

1-5) and its negative control, miR-424-5p mimic

(miR10001341-1-5), miR-424-5p (miR20001341-1-5)

inhibitor and their negative controls were purchased from

Rib-Bio (China). The Huh7 and MHCC97H cells were

pre-cultured and transfected using Lipofectamine TM

2000 transfection reagent (#11,668,019, ThermoFisher,

USA) following the manufacturer’s instructions.

Real-Time Quantitative PCR (RT-qPCR)
Total RNAs of CDKN2B-AS1were extracted fromHCC and

its adjacent tissues, transfected Huh7 and MHCC97H cells

with TRIzol reagent (Invitrogen), and then reverse-tran-

scribed into cDNAs by RevertAid First Strand cDNA

Synthesis Kit (ThermoFisher Scientific, USA). The PCR

process was performed in Step One Plus Real-Time PCR

system (Applied Biosystems, Carlsbad, USA) under the fol-

lowing conditions: pre-denaturation at 95°C for 10 min,

followed with 40 cycles at 95°C for 10 s, and annealing at

58°C for 35 s, extended at 72°C for 10 s. For determining

miR-424-5p expression of transfected Huh7 and MHCC97H

cells, and RT-qPCR analysis of miR-424-5p was prepared

with an All-in-One miRNA qRT-PCR Detection Kit

(GeneCopoeia, Maryland, USA), according to the manufac-

turer’s instructions. GAPDH and U6 were used as internal

references for CDKN2B-AS1 and miR-424-5p, respectively,

and normalized by 2-ΔΔCT method. The primer sequences

used are shown in Table 2.

Western Blot
Cells were lysed on ice using RIPA buffer (Beyotime,

Shanghai, China). The proteins were harvest and their con-

centration was determined by BCA Assay Kit (Pierce

Chemical Co., Rockford, IL, USA). The proteins were sepa-

rated by 10% SDS-PAGE and then transferred onto polyvi-

nylidene fluoride membranes (PVDF, Millipore, Billerica,

MA, USA), which were sealed by 5% skimmed milk for 1

h. Then, the membranes were incubated with the following

primary antibodies at 4°C overnight: E-Cadherin (CST,

#14,472, 1:1000, USA), N-Cadherin (CST, #14,215,

1:1000, USA), and Snail (Abcam, ab53519, 1:2000, UK).

After washing, the membranes were incubated with second-

ary goat anti-rabbit (Abcam, ab205719, 1:1000, UK) and

donkey anti-goat (Abcam, ab205723, 1:2000, UK) for 2 h

at room temperature. After rinsing, the membranes were

visualized by ECL reagent (Cell Signaling Technology,

USA) and examined by Amersham Imager 600 (GE

Healthcare Life Sciences). The data were analyzed by

Table 2 The Primers Sequence Used for qPCR

Primer Sequence

CDKN2B-AS1 Forward 5′-TCATCATCATCATCATCATC-3′

Reverse 5′-TGCTTCTGTCTCTTCATA-3′

miR-374a-5p Forward 5′-AAAGAACTTGCGCCTGCCTTCACAT-3′

Reverse 5′-ATGTGAAGGCAGGCGCAAGTTCTTT-3′

U6 Forward 5′-GCTTCGGCAGCACATATACTAAAAT-3′

Reverse 5′-CGCTTCACGAATTTGCGTGTCAT-3′

GADPH Forward 5′-CGGAGTCAACGGATTTGGTCGTAT-3′

Reverse 5′-AGCCTTCTCCATGGTGGTGAAGAC-3′
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ImageJ software (National Institutes of Health, Bethesda,

MD, USA).

Target Gene Prediction and Verification

by Dual-Luciferase Reporter Assay
Target gene of CDKN2B-AS1 was predicted by starBase and

then verified by dual-luciferase reporter assay. The wild type

of 3ʹ-UTR of CDKN2B-AS1 was amplified and sub-cloned

into pMIR-GLO luciferase vector (Promega, USA), and the

contractive mutant 3ʹUTR fragment was constructed and

inserted into pMIR-GLO luciferase vector. The WT or

MUT 3ʹ-UTR of CDKN2B-AS1 were co-transfected into

Huh7 and MHCC97H cells using Lipofectamine 2000

(ThermoFisher, USA). The luciferase activities of the trans-

fected cells were measured by dual-luciferase reporter assay

system (Promega, USA). Renilla luciferase activity was used

for reference.

Statistical Analysis
The data were shown as means ± standard deviation and

analyzed by SPSS. The Student’s t-test was used for the

comparison between two groups, while one-way ANOVA

was conducted for multiple comparisons. All the experi-

ments were independently repeated in triplicate. P<0.05

was considered as statistically different.

Results
CDKN2B-AS1 Expression in HCC

Tissues and Cells and Was Correlated

with Clinicopathological Features
CDKN2B-AS1 expression in HCC and its adjacent tissues,

human normal hepatocyte, and HCC cells was measured

by RT-qPCR. The results showed that CDKN2B-AS1

expression in 30 HCC tissue samples was increased com-

pared with that in the adjacent tissues (P<0.001,

Figure 1A). As shown in Figure 1B, CDKN2B-AS1

expression was significantly high in HCC cell lines com-

pared with that in normal hepatocyte THLE-2 (P<0.001).

The result of associated association between the expres-

sion of CDKN2B-AS1 and clinical features of HCC

patients showed that CDKN2B-AS1 was significantly cor-

related with clinical stage (P< 0.05, Table 1).

Effect of CDKN2B-AS1 on Viability,

Migration, Invasion, and EMTof Huh7 and

MHCC97H Cells
The siCDKN2B-AS1 and CDKN2B-AS1 were transfected

into Huh7 cells and MHCC97H cells, respectively, and the

transfection efficiency was detected. The data showed that

the expression level of CDKN2B-AS1 was significantly

low in Huh7 cells but significantly high in MHCC97H

cells (Figure 2A and B). For the viabilities of Huh7 and

MHCC97H cells (Figure 2C and D), and the results

showed that the viability of Huh7 cells transfected with

siCDKN2B-AS1 was greatly low, but that of MHCC97H

cells transfected with CDKN2B-AS1 was significantly

high (P<0.001). Cell migration and invasion experiment

results revealed that the migration and invasion of Huh7

cells with silencing CDKN2B-AS1 were reduced, but

while those of MHCC97H with overexpressed CDKN2B-

AS1 were significantly increased (Figure 3). Meanwhile,

the expressions of proteins related to EMT in Huh7 and

MHCC97H cells were determined. We found that silen-

cing expression of CDKN2B-AS1 reduced N-Cadherin

and Snail expressions and increased E-Cadherin expres-

sion in Huh7 cells (Figure 4A and B), overexpression of

Figure 1 CDKN2B-AS1 expression in HCC tissues and cells was detected by qRT-PCR. (A) The expression level of CDKN2B-AS1 in HCC and its adjacent tissues (n=30).

**P<0.001, vs. Normal. (B) The expression level of CDKN2B-AS1 in THLE-2, Huh7, Hep3B, MHCC97H and Sk-Hep1 cells. **P<0.001, vs. THLE-2.
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CDKN2B-AS1 increased the expressions of N-Cadherin

and Snail and reduced E-Cadherin expression in

MHCC97H cells (Figure 4C and D).

CDKN2B-AS1 Targeting miR-424-5p to

Regulate HCC Cell Viability
The target gene of CDKN2B-AS1 was predicted to be miR-

424-5p by Starbase and further verified by dual-luciferase

assay (Figure 5A). For both Huh7 and MHCC97H cells

transfected with CDKN2B-AS1-WT, luciferase activities of

the two cells in the mimic group were significantly lower

than those in the blank group (Figure 5B and C), which

confirmed that CDKN2B-AS1 targeted miR-424-5p. In addi-

tion, in our 30 HCC tissue samples, the expression of miR-

424-5p was lower than that in normal tissues (Figure 5D), we

found that expression levels of CDKN2B-AS1 were nega-

tively correlated with those of miR-424-5p (Figure 5E). The

expression of miR-424-5p in Huh7 transfected with

siCDKN2B-AS1 and MHCC97H transfected with

CDKN2B-AS1 was measured (Figure 5F and G), the results

demonstrated that miR-424-5p was high-expressed when the

expression of CDKN2B-AS1 was down-regulated, but low-

expressed when CDKN2B-AS1 was overexpressed. Next,

Huh7 and MHCC97H cells were, respectively, transfected

with siCDKN2B-AS1+miR-424-5p inhibitor and CDKN2B-

AS1+miR-424-5p mimic, and their transfection efficiencies

were detected (Figure 6A and B); moreover, the effects of

CDKN2B-AS1 and miR-424-5p on the viabilities of the two

cells were explored. The data showed that overexpression of

miR-424-5p reduced the viabilities of the two cells, but miR-

424-5p knockdown increased the viabilities of the two cells

(Figure 6C and D). In addition, the cell viability of

siCDKN2B-AS1+miR-424-5p inhibitor group was lower

than that of the miR-424-5p inhibitor group in Huh7 cells,

whereas the cell viability of CDKN2B-AS1+miR-424-5p

mimic was higher than that of miR-424-5p mimic group in

MHCC97H cells (Figure 6C and D).

Effects of miR-424-5p in Combination

with CDKN2B-AS1 on Migration,

Invasion and EMT of HCC Cells
The miR-424-5p mimic and miR-424-5p inhibitor were

transfected into Huh7 and MHCC97H cells, respectively,

and the wound-healing and Transwell assay were performed

Figure 2 Transection efficiency and cell viability in Huh7 cells transfected with siCDKN2B-AS1 and MHCC97H cells transfected with CDKN2B-AS1, with the group divided

into blank, siNC, siCDKN2B-AS1 or blank, NC, CDKN2B-AS1. (A, B) CDKN2B-AS1 expression in Huh7 and MHCC97H cells was determined by qRT-PCR, GAPDH was

used as internal reference. (C, D) Cell viability in Huh7 and MHCC97H cells was determined by CC-8 assay. *P<0.05, **P<0.001, vs. Blank. #P<0.05, ##P<0.001, vs. siNC or

NC.
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Figure 3 Cell migration and invasion capacities in Huh7 cells transfected with siCDKN2B-AS1 and MHCC97H cells transfected with CDKN2B-AS1, with the group divided

into blank, siNC, siCDKN2B-AS1 or blank, NC, CDKN2B-AS1. (A–D) Determination of cell migration ability by wound-healing assay. (E–H) Determination of cell invasion

ability by transwell assay. **P<0.001, vs. Blank. ##P<0.001, vs. siNC or NC.
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to detect cell migration and invasion (Figure 7). The results

showed that overexpression of miR-424-5p significantly

reduced cell migration and invasion of Huh7 and

MHCC97H cells, which were increased by miR-424-5p

knockdown. Moreover, siCDKN2B-AS1 and miR-424-5p

inhibitor were transfected into Huh7 cells and CDKN2B-

AS1 vector and miR-424-5p mimic were transfected into

MHCC97H cells. The results showed that in the presence

of miR-424-5p inhibitor, siCDKN2B-AS1 significantly

reduced cell migration and invasion of Huh7 cells, while in

the presence of up-regulation of miR-424-5p, the overexpres-

sion of CDKN2B-AS1 significantly increased cell migration

and invasion of MHCC97H cells compared the MHCC97H

cells only transfected withmiR-424-5pmimic.Moreover, the

expressions of proteins related to EMT were examined by

Western blot (Figure 8), we observed that the expression of

E-Cadherin was high and the expressions of N-Cadherin and

Snail were low in the cell groups of miR-424-5p mimic,

while completely opposite results were detected in the cells

transfected with miR-424-5p inhibitor. In addition, the

E-Cadherin level was higher andN-Cadherin and Snail levels

were lower in the cells with silencing CDKN2B-AS1 and

miR-424-5p inhibitor than in the cells with miR-424-5p

inhibitor. However, E-cadherin level was lower and

N-Cadherin and Snail levels were higher in the cells with

up-regulated CDKN2B-AS1 and miR-424-5p mimic com-

pared with the cells with miR-424-5p mimic.

Discussion
Highly metastatic nature of HCC has attracted much research

attention for the investigation of its metastatic mechanisms.

Studying tumorigenesis mechanism of HCC helps discover

Figure 4 EMT related protein expression in Huh7 cells transfected with siCDKN2B-AS1 and MHCC97H cells transfected with CDKN2B-AS1, with the group divided into

blank, siNC, siCDKN2B-AS1 or blank, NC, CDKN2B-AS1, GAPDH was used as internal reference. (A, B) Determination of E-Cadherin, N-Cadherin and Snail expression

in Huh7 cells transfected with siCDKN2B-AS1 by Western blot. (C, D) Determination of E-Cadherin, N-Cadherin and Snail expression in MHCC97H cells transfected with

CDKN2B-AS1 by Western blot. *P<0.05, **P<0.001, vs. Blank. #P<0.05, ##P<0.001, vs. siNC or NC.

Dovepress Shen et al

Cancer Management and Research 2020:12 submit your manuscript | www.dovepress.com

DovePress
6813

http://www.dovepress.com
http://www.dovepress.com


Figure 5 MiR-424-5p was the target gene of CDKN2B-AS1 and its expression in Huh7 cells transfected with siCDKN2B-AS1 and MHCC97H cells transfected with CDKN2B-

AS1, with the group divided into blank, siNC, siCDKN2B-AS1 or blank, NC, CDKN2B-AS1. (A) The target gene of CDKN2B-AS1 was predicted by starBase. (B, C) The

verification of CDKN2B-AS1 targeting miR-424-5p by dual-luciferase assay in Huh7 and MHCC97H cells. (D) The expression level of miR-424-5p in HCC and its adjacent tissues

(n=30). (E) The correlations between CDKN2B-AS1 and miR-424-5p expression in HCC tissues. (F, G) The expression of miR-424-5p was measured by qRT-PCR, the internal

reference was U6. **P<0.001, vs. Normal or Blank. ##P<0.001, vs. siNC or NC.
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the potential tumor suppressors, improve the treatment and

prognosis of HCC. Cancer occurrence refers to the process

during which normal cells develop into tumors, and malig-

nant cells derive from normal human cells with the changes

of transcriptome inside the cells.20

The potential values of lncRNAs in promoting or suppres-

sing tumor growth have been recognized. In the present study,

lncRNA CDKN2B-AS1 was selected as subject. CDKN2B

anti-sense RNA (CDKN2B-AS1) is located within the

CDKN2B-CDKN2A gene cluster at chromosome 9p21.21

CDKN2B participates in the development of many diseases

such as coronary heart disease (CHD),22 myocardial

infarction,23 stroke,24 brain disease,25 and inflammatory

bowel disease in Koreans.26 The association between

CDKN2B-AS1 and cancers is less explored. In cervical cancer

cells, the interference of CDKN2B-AS1 suppresses the metas-

tasis and activates cell apoptosis and senescence-related

proteins;19 CDKN2B-AS1 promotes tumor growth of ovarian

cancer cells via sponging miR-411-3p in vitro and HIF/1a/

VEGF/P38 signaling pathway in vivo;27 CDKN2B-AS1

expression is observed increased in HCC tissues and cell

lines. MHCC97H cells with a high-expressed CDKN2B-

AS1 showed increased cell viability, and more aggressive

migration and invasion, while down-regulation of CDKN2B-

AS1 in Huh7 cells resulted in a lower viability, and inhibited

cell migration and invasion. Furthermore, the expression of

CDKN2B-AS1 also affects EMT of HCC cells. EMT is a

biological process through which epithelial cells transform

into mesenchymal phenotypic cells, and it plays an irreplace-

able role in oncoma metastasis. Once EMT process was

initiated, epithelial cells lose attachments and tight junctions

from other cells and gradually obtain mesenchymal abilities

that allow them to detach frommembrane barriers of tissues.28

Moreover, mesenchymal phenotypic cells enhance migration

and invasion, anti-apoptosis, and extracellular matrix degrada-

tion of mesenchymal phenotypic cells.29 EMT is also charac-

terized by decreased E-Cadherin and increased N-Cadherin

expression level.30 Snail family encodes transcriptional

Figure 6 Transection efficiency and cell viability in Huh7 cells and MHCC97H cells, with the group divided into MC, M, IC, I and siCDKN2B-AS1+I in Huh7 cells or MC, M,

IC, I and CDKN2B-AS1+M in MHCC97H cells. (A, B) miR-424-5p expression in Huh7 and MHCC97H cells was determined by qRT-PCR, U6 was used as internal reference.

(C, D) Cell viability in Huh7 and MHCC97H cells was determined by CCK-8 assay. **P<0.001, vs. MC. ##P<0.001, vs. IC. ^^P<0.001, vs. I or M.
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Figure 7 Cell migration and invasion capacities in Huh7 cells and MHCC97H cells, with the group divided into MC, M, IC, I and siCDKN2B-AS1+I in Huh7 cells or MC, M,

IC, I and CDKN2B-AS1+M in MHCC97H cells. (A–D) The migration ability of Huh7 and MHCC97H cells was determined by wound-healing assay. (E–H) The invasion

ability of Huh 7 and MHCC97H cells was determined by transwell assay. **P<0.001, vs. MC. ##P<0.001, vs. IC. ^^P<0.001, vs. I or M.
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repressors31 and promotes cancer initiation and development.

Snail could increase cell migration and invasion through

repressing epithelial markers and promoting expressions of

mesenchymal markers.32 The current study showed that silen-

cing CDKN2B-AS1 increased E-Cadherin expression and

reduced N-Cadherin and Snail expressions, whereas the over-

expression of CDKN2B-AS1 resulted in opposite results,

suggesting that CDKN2B-AS1 was closely related with the

occurrence of EMT.

LncRNAs could regulate some other RNA transcripts

by targeting specific miRNAs.33 Study found that lncRNA

SNHG20 takes part in cell proliferation, invasion, and

migration by regulating miR-495 in breast cancer;34

through acting as miR-497 sponger, lnc-SNHG1 is

involved in the promotion of non-small cell lung cancer

initiation and development;35 lncNR2C2-uORF targets

UCA1-miR-627-5p-NR2C2 feedback loop to further mod-

ulate the malignant behaviors of glioma cells.36 In the

current study, starBase predicted that the target gene of

CDKN2B-AS1 was miR-424-5p. MiR-424-5p locates in

human chromosome Xq26.3 and is in a cluster with miR-

15/miR-16.37 The results of current study demonstrated

that overexpression of miR-424-5p reduced cell viability,

inhibited cell migration and invasion capacities, and also

affected EMT, while the inhibition of miR-424-5p expres-

sion promoted cell viability, migration, invasion, and EMT

process. Moreover, silencing miR-424-5p reversed the

viability, migration and invasion capabilities and EMT

process previously inhibited by CDKN2B-AS1 knock-

down. However, the overexpression of miR-424-5p sup-

pressed the high cell viability, migration, and invasion, and

promoted EMT previously caused by up-regulation of

CDKN2B-AS1. There are a few studies investigated the

role of miR-424-5p in cancers and other diseases. In

muscle wasting, miR-424-5p suppresses synthesis of ribo-

somal RNAs and proteins;38 miR-424-5p inhibits the

metastasis and invasion of intrahepatic cholangiocarci-

noma via sponging ARK5;39 in HCC, miR-424-5p

reverses EMT and inhibits HCC progression via directly

sponging ICAT.40

Figure 8 EMT related protein expression in Huh7 cells and MHCC97H cells, with the group divided into MC, M, IC, I and siCDKN2B-AS1+I in Huh7 cells or MC, M, IC, I

and CDKN2B-AS1+M in MHCC97H cells. GAPDH was used as internal reference. (A, B) Determination of E-Cadherin, N-Cadherin and Snail expression in Huh7 cells by

Western blot. (C, D) Determination of E-Cadherin, N-Cadherin and Snail expression in MHCC97H cells by Western blot. **P<0.001, vs. MC. ##P<0.001, vs. IC. ^^P<0.001,
vs. I or M.
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Conclusions
In conclusion, the present study investigated the relation-

ship between lncRNA CDKN2B-AS1 and cell viability,

migration, invasion, and EMT of HCC cells, and we found

that CDKN2B-AS1 could promote HCC progression by

increasing cell viability, migration, and invasion and pro-

moting EMT process via targeting miR-424-5p. The cur-

rent findings provide a possible target for HCC treatment.
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