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Transgelin 2 overexpression inhibits cervical
cancer cell invasion and migration
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Abstract. Cervical cancer is a malignancy that threatens
female health. The present study aimed to investigate the
role of transgelin 2 (TAGLN?2) in cervical cancer. Reverse
transcription-quantitative polymerase chain reaction and
western blotting were conducted to detect the mRNA and
protein expression levels of particular factors in HeLa cells.
Cell Counting kit-8, wound healing and Transwell assays were
conducted to determine cell viability, and migratory and inva-
sive abilities, respectively. The results demonstrated that the
expression levels of TAGLN2 were decreased in cervical cancer
tissues and were associated with the survival time of patients
with cervical cancer. In addition, the expression of TAGLN2
was significantly reduced in three cervical cancer cell lines
(HeLa, SiHa and C-33A) compared with in a normal cervical
cell line. The present study also demonstrated that TAGLN2
overexpression in HeLa cells could inhibit cell viability, migra-
tion and invasion, and it was suggested that this may occur via
upregulation of the expression levels of E-cadherin and inhib-
itor of nuclear factor «-light-chain-enhancer of activated B
cells (NF-kB) (IkB), and downregulation of C-X-C chemokine
receptor type 4, matrix metalloproteinase (MMP)-2, MMP-9,
p50 and transcription factor p65. In conclusion, TAGLN2
was revealed to inhibit cell viability, and the migratory and
invasive abilities of HeLa cervical cancer cells via regulating
the expression of metastasis-associated factors and the NF-kB
signaling pathway. The present study proposed a novel target
gene for the diagnosis, treatment and prognosis of cervical
cancer.
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Introduction

Cervical cancer is the fourth most common type of cancer
diagnosed among women worldwide (1). A combined treat-
ment regimen of screening, surgery and radiotherapy has
improved the prognosis of early stage cervical cancer; however,
it remains difficult to prevent metastasis and to treat recurring
cancer at the advanced stages, which are the main causes of
mortality in patients with cervical cancer (2). The prominent
cause of cervical cancer has been reported to be human papil-
lomavirus (HPV) infection; the most prevalent carcinogenic
HPV strains are HPV-16 and HPV-18 (3). The present study
aimed to investigate the molecular mechanism underlying
the invasion and metastasis of cervical cancer, which may aid
developments in its prognosis and improve the curative rate of
patients with cervical cancer.

Nuclear factor k-light-chain-enhancer of activated B cells
(NF-«B) is a protein complex that controls DNA transcription
and affects cell survival. All proteins in the NF-xB family
contain an N-terminal Rel homology domain (RHD), which
possesses a nuclear-localization sequence (NLS), and some
RHDs also contain an additional C-terminal transactiva-
tion domain (4). NF-kB signaling serves important roles in
transmitting signals from the cell membrane to the nucleus.
As a transcription factor, NF-kB can be rapidly activated
and responds to stimuli in the early stage of cervical cancer,
including stress, cytokines, and bacterial and viral antigens (5).
Notably, the abnormal regulation of NF-xB has been reported
to lead to improper development of the immune system, the
development of inflammatory and autoimmune diseases, and
cancer (6,7).

Transgelin 2 (TAGLN2) is a member of the actin- and
calmodulin-binding protein family (8,9), which regulates cell
morphology and motility (10). TAGLN2 has been proposed as a
tumor suppressor in cancer metastasis (11). The TAGLN family
has been reported to interfere in extracellular signal-regulated
kinase (ERK)l and ERK?2 signaling, which is dependent
on the calponin protein domain of the TAGLN family (12).
Additionally, members of the TAGLN family can decrease the
expression of matrix metalloproteinase (MMP)-9 to inhibit
cancer metastasis (13); however, research has suggested that
TAGLN2 serves as an oncogene in numerous types of cancer,
including head and neck squamous cell carcinoma (14), renal
cell carcinoma (15) and bladder cancer (16). Therefore, the
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function of TAGLN2 is controversial and it is of importance to
investigate the role of TAGLN?2 in cervical cancer.

The present study aimed to determine the role of TAGLN2
in cervical cancer and its underlying mechanism. The findings
of the present study may not only improve current under-
standing of the progression of cervical cancer, but may lead
to the identification of a potential therapeutic target for the
treatment of cervical cancer.

Materials and methods

Patients and tissues. Human cervical tissues were collected
from 56 female patients with cervical cancer (age, 36-71 years)
and 56 female patients without cervical cancer who underwent
hysterectomy for uterine fibroids (normal cervical tissue,
control) at The First Affiliated Hospital of Zhejiang Chinese
Medical University (Hangzhou, China) between June 2015
and June 2017. According to the International Federation of
Gynecology and Obstetrics (FIGO) criteria (17), 25 of the 56
patients with cervical cancer were of the I/II stages, whereas
the remaining 31 cases were of the III/IV stages. None of the 56
patients with cervical cancer received radiotherapy or chemo-
therapy prior to surgery. All sample collections were approved
by an institutional review board of the Ethics Committee of
The First Affiliated Hospital of Zhejiang Chinese Medical
University, and informed consent was obtained from each
patient. The tissues samples were preserved in liquid nitrogen
for reverse transcription-quantitative polymerase chain reac-
tion (RT-qPCR) and western blot analysis. Patients were
divided into higher and lower TAGLN2 expression groups,
using mean TAGLN?2 expression as the cut-off value.

Cell culture. Human cervical cancer cell lines, including
HeLa (HPV-18-positive), SiHa (HPV-16-positive) and C-33A
(HPV-negative), were purchased from the Shanghai Institute
of Cell Biology, Chinese Academy of Sciences (Shanghai,
China). Human normal cervical epithelial cells (HcerEpic)
(cat. no. BNCC340374) were purchased from Bena
Culture Collection (Beijing, China). Cells were cultured in
high-glucose Dulbecco's modified Eagle's medium (Gibco;
Thermo Fisher Scientific, Inc., Waltham, MA, USA) supple-
mented with 10% fetal bovine serum (FBS; Gibco; Thermo
Fisher Scientific, Inc.) and 1% penicillin-streptomycin
(Gibco; Thermo Fisher Scientific, Inc.) in a cell incubator
containing 5% CO, and 50% humidity at 37°C. The medium
was replaced with fresh cell culture medium every 2 days and
cells in the logarithmic phase were employed for subsequent
analysis. RT-qPCR and western blotting were conducted to
detect and compare the expression levels of TAGLN2 among
the various cell lines.

Cell transfection. The TAGLN2 sequence was inserted
into a pcDNA3.1-Flag plasmid (Invitrogen; Thermo Fisher
Scientific, Inc.). HeLa cells were seeded in 12-well plates at
an initial concentration of 6x10* cells/well. The following
day, cells were transfected with 1 ug TAGLN2 overexpression
recombinant plasmid or 1 g empty plasmid vector [overex-
pression and negative control (NC) groups, respectively] using
the transfection reagent Lipofectamine® 2000 (Invitrogen;
Thermo Fisher Scientific, Inc.) at 37°C for 6 h. Untreated
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cells were considered the control group. Prior to conducting
functional analyses, cells were cultured in normal complete
medium for 48 h post-transfection. Cell transfection efficiency
was assessed by analyzing the expression levels of TAGLN2
via RT-qPCR and western blotting.

Cell viability assay. Cell Counting kit-8 (CCK-8; Beyotime
Institute of Biotechnology, Nantong, China) was used to
investigate cell viability post-transfection. Cells were seeded
in 96-well plates at an initial density of 5x10° cells/well and
were incubated for 12, 24 and 48 h at 37°C. After incubating
with 20 ul CCK-8 reagent for 1 h at 37°C, a microplate reader
was used for analysis (BioTek Instruments, Inc., Winooski,
VT, USA). Optical density was measured at 450 nm.

Wound healing assay. The cell migratory abilities of the
TAGLN?2 overexpression group were determined using a
wound healing assay, and were compared with the abilities
of the control and NC groups. Cells were seeded in 12-well
plates at an initial concentration of 1x10° cells/well. Following
incubation at 37°C for 24 h, the confluent monolayer cells were
scratched gently using a 200-u1 pipette tip to obtain a cell-free
area. Subsequently, cells were cultured for a further 24 h at
37°C. Finally, the area of the cell-free zone was observed
under an optical microscope (Olympus Corporation, Tokyo,
Japan) and the rate of cell migration was calculated relative to
the control group.

Cell invasion assay. The cell invasive abilities of the TAGLN2
overexpression group were examined and compared with the
abilities of the control and NC groups via a Transwell inva-
sion assay. Specifically, each Transwell chamber (Corning
Incorporation, Corning, NY, USA) was coated with 100 ul
melted Matrigel (BD Biosciences, Franklin Lakes, NJ, USA)
and the chambers were maintained for 30 min at 37°C to
ensure solidification of the Matrigel. Subsequently, 100 ul
serum-free medium-diluted cell suspensions (1x10%ml) were
added into the upper chambers, whereas 600 pl complete
culture medium containing 10% FBS was added to the bottom
chambers. Following incubation for 24 h at 37°C, the invaded
cells were fixed with methanol for 15 min at room temperature
and were stained with 0.1% crystal violet for 30 min at room
temperature. Subsequently, five random high-power fields were
observed under an optical microscope (Olympus Corporation).
The rate of cell invasion was calculated relative to the control

group.

RT-gPCR. mRNA expression levels were determined via
RT-qPCR analysis. Total RNA was extracted from frozen
tissues or the various cell groups using TRIzol® reagent
(Invitrogen; Thermo Fisher Scientific, Inc.). cDNA was reverse
transcribed from 1 yg RNA using PrimeScript RT Master Mix
(Takara Biotechnology Co., Ltd., Dalian, Japan), according
to the manufacturer's protocol. The primer sequences for
TAGLN?2, E-cadherin, C-X-C chemokine receptor type 4
(CXCR4), MMP-2, MMP-9, p50, transcription factor p65
(RelA), inhibitor of NF-xB (IxB) and B-actin were designed
and synthesized by Invitrogen (Thermo Fisher Scientific,
Inc.); the sequences are presented in Table I. 3-actin served as
an internal control. qPCR amplification was then conducted
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Table I. Primer sequences applied in the present study.

Gene Direction Sequence (5'-3")
[-actin Forward GTGGACATCCGCAAAGAC
Reverse GAAAGGGTGTAACGCAACT
TAGLN2 Forward AGTGACATTCCCAGAGAGCC
Reverse  GGCCCCTAAATTTTGGTCCC
E-cadherin Forward ACGCATTGCCACATACACTC
Reverse = GGTGTTCACATCATCGTCCG
MMP-2 Forward CAGCCCTGCAAGTTTCCATT
Reverse GTTGCCCAGGAAAGTGAAGG
MMP-9 Forward GAGACTCTACACCCAGGACG
Reverse = GAAAGTGAAGGGGAAGACGC
CXCR4 Forward TGTCATCACGCTTCCCTTCT
Reverse TTCCTTGGCCTCTGACTGT
p50 Forward GGTGACAGGAGACGTGAAGA
Reverse TCCACCACATCTTCCTGCTT
RelA Forward CTACACAGGACCAGGGACAG
Reverse  GGAAGGGGTTGTTGTTGGTC
IxB Forward TATCACGGAGACCCAGGAGA
Reverse  GCTTGTGAATCTGCTCCTCG

CXCR4, C-X-C chemokine receptor type 4; IkB, inhibitor of nuclear
factor «-light-chain-enhancer of activated B cells; MMP, matrix
metalloproteinase; RelA, transcription factor p65.

using SYBR Premix Ex Taq (Takara Biotechnology Co., Ltd.)
on an ABI 7500 thermocycler system (Applied Biosystems;
Thermo Fisher Scientific, Inc.), under the following conditions:
Pre-denaturation at 95°C for 30 sec, followed by 40 cycles of
denaturation at 95°C for 5 sec, and annealing/extension at
60°C for 35 sec, and a final step at 95°C for 15 min. Data were
analyzed using the 7500 Fast System Sequence Detection
Software v1.3.1 (Applied Biosystems; Thermo Fisher Scientific,
Inc.). The relative gene expression levels were calculated using
the 244 method (18).

Western blotting. Protein was extracted from frozen tissues
and cells using the Tissue or Cell Total Protein Extraction kit
(Sangon Biotech Co., Ltd., Shanghai, China). Total protein
concentration was determined using a Bicinchoninic Acid
assay (Beyotime Institute of Biotechnology). Proteins (20 ug)
were then separated by 10% SDS-PAGE and were then trans-
ferred to polyvinylidene fluoride (PVDF) membranes, which
were used to conduct immunoblotting. The PVDF membranes
were blocked with 5% nonfat milk for 1 h at room temperature.
Subsequently, PVDF membranes were probed with specific
primary antibodies at 4°C overnight, and were then incubated
with appropriate horseradish peroxidase-conjugated secondary
antibodies (goat anti-rabbit; 1:2,000; cat. no. ab205718 and
goat anti-mouse; 1:5,000; cat. no. ab205719; both Abcam,
Cambridge, MA, USA) at 37°C for 1 h. Subsequently, proteins
were exposed to X-ray film, and immunoreactive bands
were detected using enhanced chemiluminescence detection
reagents (GE Healthcare, Chicago, IL, USA). f-actin was
used as a loading control. Protein quantities were determined
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by Lab Works Image Acquisition and Analysis Software 4.0
(UVP, LLC, Phoenix, AZ, USA). The primary antibodies
employed were as follows: Rabbit anti-TAGLN2 (1:500, cat.
no. sc-166697; Santa Cruz Biotechnology, Inc., Dallas, TX,
USA), anti-E-cadherin (1:1,000, cat. no. ab133597; Abcam),
anti-CXCR4 (1:1,000, cat. no. ab181020; Abcam), anti-MMP-2
(1:1,000, cat. no. ab92536; Abcam), anti-MMP-9 (1:1,000, cat.
no. ab38898; Abcam), anti-p50 (1:1,000, cat. no. ab32360;
Abcam), anti-RelA (1:1,000, cat. no. ab16502; Abcam),
anti-IxB (1:1,000, cat. no. ab32518; Abcam) and anti-B-actin
(1:2,000, cat. no. ab8227; Abcam).

Statistical analysis. Statistical analysis was conducted using
SPSS 22.0 (IBM Corp., Armonk, NY, USA). Each experi-
ment was repeated three times. Data are presented as the
means + standard deviation. One-way analysis of variance
followed by Tukey's test was used to calculate statistical
significance. A ¥’ test was used to analyze categorical vari-
ables. Survival was investigated via Kaplan-Meier analysis
and log-rank test. P<0.05 was considered to indicate a statisti-
cally significant difference. P<0.01 was considered to indicate
a highly statistically significant difference.

Results

Expression levels of TAGLN?2 are associated with the severity
of cervical carcinoma. To understand the biological func-
tion of TAGLN?2 in cervical cancer, the expression levels
of TAGLN?2 in cervical cancer tissues were determined by
RT-gPCR and western blotting. The results revealed that
the mRNA expression levels of TAGLN2 were significantly
lower in cervical cancer tissues than in normal cervical tissues
(Fig. 1A; P<0.05). The representative western blot bands are
presented in Fig. 1B; the protein expression levels of TAGLN2
were significantly lower in cervical cancer tissues compared
with in normal tissues (Fig. 1C). The clinical pathological
features were also evaluated, which indicated that independent
of age, the expression levels of TAGLN2 were associated with
FIGO stages and the histological grades of cervical cancer,
and the advanced stages of cancer were associated with higher
incidences of low TAGLN2 expression (Table II). Survival
analysis demonstrated that patients with cervical cancer and
higher expression levels of TAGLN2 survived for longer than
those with lower levels of TAGLN?2 (Fig. 1D; P<0.05).

Effects of TAGLN2 on the viability of cervical cancer cells.
The expression levels of TAGLN2 were determined in three
cervical cancer cell lines, including HeLa (HPV-18-positive),
SiHa (HPV-16-positive) and C-33A (HPV-negative). The
results demonstrated that the expression levels of TAGLN?2
were significantly lower in HeLa and C-33A cells, and were
markedly decreased in SiHa cells compared with in normal
cervical cells (Fig. 2A and B; P<0.05). To investigate the func-
tion of TAGLN2 in cervical cancer, a TAGLN2 overexpression
model was generated using HeLa cells, which exhibited the
lowest levels of TAGLN2 expression compared with in SiHa
and C-33A cells.

The mRNA and protein expression levels of TAGLN2
were determined following the overexpression of TAGLN2.
The data revealed significantly higher expression levels of
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Figure 1. Expression levels of TAGLN?2 in cervical carcinoma. (A) mRNA expression levels of TAGLN2 in 56 cervical cancer tissues and corresponding
normal tissues, as determined by reverse transcription-quantitative polymerase chain reaction. (B and C) Protein expression levels of TAGLN2 in randomly
selected patients, as determined by western blotting. The arrow indicates the main protein band for TAGLN2, which was used to calculate the relative protein
expression level. (D) Survival analysis demonstrated that patients with cervical cancer and high expression levels of TAGLN2 exhibited longer survival than
patients with lower levels. “P<0.01 vs. normal tissues. TAGLN2, transgelin 2.
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Figure 2. TAGLN?2 overexpression inhibits the viability of cervical cancer cells. (A) mRNA and (B) protein expression levels of TAGLN2 were detected in
HeLa, SiHa and C-33A cervical cancer cell lines via reverse transcription-quantitative polymerase chain reaction and western blotting, respectively. "P<0.05,
“P<0.01 vs. Normal cell group. (C) mRNA and (D) protein expression levels of TAGLN2 were determined following TAGLN2 transfection. Significantly
higher expression levels of TAGLN2 were detected in the TAGLN2 overexpression group compared with in the NC and control groups. (E) Cell viability of
the TAGLN2 group was evaluated using a Cell Counting Kit-8 assay, which revealed that cell viability was inhibited in a time-dependent manner (12, 24 and
48 h), compared with in the NC and control groups. “P<0.01 vs. Control group. NC, negative control; TAGLN2, transgelin 2.
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Table II. Analysis of TAGLN2 expression in cervical carcinoma.
TAGLN?2 expression levels
Characteristic Factor (n) Low High P-value
Age (years) <50 16 12 0.786
>7 17 11
FIGO stages I and II (25) 6 19 0.001*
T and IV (31) 27 4
Histological grade Low differentiation 9 16 0.002*
High differentiation 24 7

"P<0.05, ¥ test. TAGLN2, transgelin 2.
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Figure 3. TAGLN2 overexpression inhibits the migratory and invasive abilities of cervical cancer cells. (A) The migratory ability of HeLa cells was measured
following TAGLN?2 transfection by wound healing assay (magnification, x100). (B) The invasive ability of HeLa cells was measured following TAGLN2
transfection by Transwell assay (magnification, x200). The expression levels of migration- and invasion-associated factors were examined by (C) reverse
transcription-quantitative polymerase chain reaction and (D) western blotting. The arrows indicate the main protein bands. “P<0.01 vs. the NC and control
groups. CXCR4, C-X-C chemokine receptor type 4; MMP, matrix metalloproteinase; NC, negative control; TAGLN2, transgelin 2.

TAGLN2 in the TAGLN2 overexpression group compared
with in the NC and control groups (Fig. 2C and D; P<0.05).
The cell viability of the TAGLN2 overexpression group was
evaluated using a CCK-8 assay; TAGLN2 was revealed to
significantly inhibit cell viability in a time-dependent manner
(12,24 and 48 h), compared with in the NC and control groups
(Fig. 2E; P<0.05).

Effects of TAGLN?2 on the migratory and invasive abilities
of cervical cancer cells. To further investigate the biological
function of TAGLN2 in cervical cancer cells, cell migratory
and invasive abilities were analyzed following TAGLN2 over-
expression via wound healing and Transwell invasion assays,
respectively. The results demonstrated that cell migration
and invasion were significantly suppressed in the TAGLN2
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Figure 4. TAGLN?2 overexpression inhibits the NF-kB signaling pathway in cervical cancer cells. (A) mRNA and (B) protein expression levels of the main
factors associated with the NF-kB signaling pathway were examined by reverse transcription-quantitative polymerase chain reaction and western blotting,
respectively. “P<0.01 vs. the NC group. IxB, inhibitor of NF-«kB; NC, negative control; NF-xB, nuclear factor k-light-chain-enhancer of activated B cells; RelA,

transcription factor p65; TAGLN2, transgelin 2.

overexpression group compared with in the NC and control
groups (Fig. 3A and B; P<0.05). In addition, RT-qPCR and
western blotting demonstrated that the mRNA and protein
expression levels of E-cadherin were significantly increased,
whereas those of CXCR4, MMP-2 and MMP-9 were
significantly decreased in the TAGLN2 overexpression group
compared with in the NC and control groups (Fig. 3C and D;
P<0.05). These findings indicated that TAGLN2 overexpres-
sion may inhibit cell migratory and invasive abilities via
regulating the expression of associated factors in HeLa cells.

Effects of TAGLN2 on the NF-xB signaling pathway in
cervical cancer cells. In addition to migration- and inva-
sion-associated factors, the function of TAGLN?2 in the NF-«B
signaling pathway was investigated. The results demonstrated
that the expression levels of pS0 and RelA were significantly
decreased, whereas those of IxB were significantly increased
in the TAGLN2 overexpression group compared with in the
NC and control groups (Fig. 4A and B; P<0.05). These find-
ings suggested that the inhibitory effects of TAGLN2 on cell
metastasis and invasion of HeLa cervical cancer cells may be
associated with the expression of factors associated with the
NF-«B signaling pathway.

Discussion

Cervical cancer is a malignancy that threatens female health.
The main issue affecting cervical cancer treatment is that
it is difficult to treat metastasizing or recurring cervical
cancer in patients in the advanced stages (19,20). As a tumor
suppressor associated with cancer metastasis (11), the present
study proposed that TAGLN2 may exert tumor-suppressing
functions in cervical cancer. A total of 56 cervical cancer
tissue samples, as well as 56 corresponding normal tissues
from healthy patients were collected in the present study.
In addition, HeLa cervical cancer cells were employed to
successfully construct a TAGLN2 overexpression cell model
to determine the function of TAGLN2 and its underlying
molecular mechanism.

In the present study, the expression levels of TAGLN2 were
decreased in cervical cancer tissues, and the expression of
TAGLN2 was associated with the clinical features of cervical
cancer. Higher degrees of differentiation and FIGO grades of
cervical cancer were associated with low expression levels

of TAGLN2, which were independent of age. Additionally,
patients with cervical cancer and higher levels of TAGLN2
expression exhibited longer periods of survival than those with
lower TAGLN2 expression levels. These findings indicated that
TAGLN2 may act as a suppressing factor in cervical cancer.

It has been reported that HPV infection, particularly with
HPV-16 or HPV-18, is a prominent cause of cervical cancer (21).
Therefore, three representative cervical cancer cell lines: HeLa
(HPV-18-positive), SiHa (HPV-16-positive) and C-33A cells
(HPV-negative), were employed to determine the expression
levels of TAGLN?2 in the present study. It was revealed that the
expression of TAGLN2 was decreased in these three cell lines,
and that the expression of TAGLN2 was markedly lower in HeLa
and C-33A cells than in SiHa cells. Therefore, the expression
of TAGLN2 may be partially independent of HPV infection;
however, further investigation is required. To determine the
biological mechanism underlying the suppressive effects of
TAGLN?2 on cervical cancer, a TAGLN2 overexpression model
was generated in HeLa cells to evaluate the function of TAGLN2
in cervical cell viability, and migration and invasion. The results
of the present study revealed that overexpression of TAGLN2
may inhibit the viability of HeLa cells, and cell migratory and
invasive abilities were also suppressed by TAGLN2. Notably,
the reduced migration and invasion of HeLa cells may be partly
explained by reduced cell viability.

Epithelial-mesenchymal transition (EMT) is a critical
mechanism of metastasis and invasion in epithelial
cells (22,23). During EMT, cells lose polarity and the expres-
sion of E-cadherin is reduced. MMPs belong to the family of
calcium-dependent zinc-containing endopeptidases, which
serve roles in degradation of the extracellular matrix, and
induce tumor metastasis and invasion (24,25). MMP-2 and
MMP-9 can induce the degradation of basement membranes
by degrading the main component, type IV collagen, facili-
tating cell invasion and tumor metastasis (26). CXCR4 serves
critical functions in the metastasis and invasion of malignant
tumors, and is involved in the process of embryo genera-
tion (27,28). A previous study reported that overexpression of
TAGLN?2 inhibits the expression of MMP-9 and suppresses
fibrosarcoma cell invasion (13). These observations are consis-
tent with those of the present study, in which overexpression
of TAGLN2 was associated with the inhibited migration and
invasion of cervical cancer cells. In addition, overexpression
of TAGLN2 was suggested to promote the expression of
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E-cadherin, whereas the expression levels of MMP-2, MMP-9
and CXCR4 were reduced.

The NF-«B signaling pathway is critical for the regulation
of tumor proliferation and metastasis (29,30). Under normal
conditions, IkB binds to NF-kB via its C-terminal specific
ankyrinrepeat motifto obstruct the NLS of NF-kB and suppress
its nuclear translocation (31). Classical activation of the NF-xB
signaling pathway involves IkB kinase activation and IxB
phosphorylation, thereby inducing the expression of down-
stream genes associated with this particular pathway (32,33).
The most common NF-kB dimers are composed of p50 and
RelA (34,35). In addition, the NF-«kB signaling pathway has
been reported to contribute to the progression of cervical
cancer (36,37). In the present study, the NF-«B signaling
pathway was activated in cervical cancer cells; however, over-
expression of TAGLN2 inhibited the expression of RelA and
p50, but promoted the expression of IkB, thus indicating that
TAGLN2 suppressed the NF-«kB signaling pathway.

In the present study, the tumor-suppressing role of TAGLN2
was proposed in cervical cancer cells. Consistently, the
cancer-inhibiting function of TAGLN?2 has been reported (11);
however, in another study, downregulation of TAGLN?2 inhib-
ited the migration and invasion in breast cancer cells (38).
Additionally, a previous study revealed that in cervical cancer,
suppression of TAGLN2 inhibited cell migration, MMP
secretion and cell growth in vitro, and reduced tumor size
in vivo (39); variations in observations may be due to differing
cellular conditions. Furthermore, the small sample size of the
current study may affect the accuracy of the data. Therefore,
the role of TAGLN2 requires further in vivo and in vitro
investigation, as well as the use of larger sample sizes. In addi-
tion, a limitation of the present study was that only TAGLN2
overexpression was performed to explore the role of TAGLN2
in cervical cancer. Therefore, experiments using TAGLN2
knockdown may also provide important insight.

In conclusion, the expression levels of TAGLN2 were
lower in cervical cancer tissues, which was associated with
the clinical features of patients with CRC. In HeLa cervical
cancer cells (HPV-18-positive), TAGLN2 was revealed to
inhibit cell viability, migration and invasion in the present
study. The biological mechanism underlying the effects of
TAGLN2 may be associated with the EMT process and the
regulation of EMT-associated factors, as well as the NF-kB
signaling pathway. The present study proposed a novel target
gene for the diagnosis, treatment and prognosis of cervical
cancer; however, future investigations regarding the regulation
of TAGLN?2 in cervical cancer in vivo are required.
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