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Long noncoding RNA LUCAT1 promotes
cervical cancer cell proliferation and invasion
by upregulating MTAI1
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Abstract. - OBJECTIVE: Recent researches
have revealed the role of long noncoding RNAs
(IncRNAs) in the development of tumors. In this
study, IncRNA LUCAT1 was explored to identi-
fy how it affected the progression of cervical
cancer.

PATIENTS AND METHODS: Quantitativg
al-time polymerase chain reaction (R
was used to detect LUCAT1 expression i
cervical cancer cells and tissue samples.

were explored, respectlvely
proliferation assay and trs
conducted. Furthermore,
nism was explored via p
Western blot assay.

RESULTS: By co

pression level j
significantly

correlated with pa-
In addition, after

migration ¥capacities were
. In addition, the mRNA and
TA1 were upregulated

d to LUCAT1 expression
cer tissues.

: We showed that LUCAT1
g2 proliferation, invasion and mi-
grvical cancer cells through upreg-
atlng MTA1, which might offer a potential ther-
gutic ch0|ce for patients with cervical cancer.
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Introduc®ion

patlents with cervical cancer include surgery or

a concurrent chemoradiotherapy, which consists
of cisplatin-based chemotherapy and radiother-
apy. The prognosis of patients with metastatic
cervical cancer is very poor. In many developing
countries, due to the grossly deficient treatments,
cervical cancer kills more than 250,000 women
annually?. Therefore, it is urgent to find out the
underlying mechanism and figure out a new treat-
ment strategy for these unfortunate women. Most
of genome transcripts are non-coding RNAs.
Long non-coding RNAs (IncRNAs) are one sub-
type of non-coding RNAs, which are longer than
200 nucleotides in length. In recent years, In-
cRNAs are widely studied in a variety of biolog-
ical behaviors. Moreover, evidences have proved
that IncRNAs act as a vital role in the progression
of malignant tumors. For example, LncRNA Pln-
cRNA-1 acts as an oncogene in the progression
of colorectal cancer cell through regulating PI3K/
Akt Signaling Pathway®. LncRNA SNHGI could
inhibit the differentiation of Treg cells, thereby
impeding the immune escape of breast cancer”.
LncRNA p23154 accelerates metastasis® in oral
squamous cell carcinoma by taking part in glycol-
ysis mediated by Glutl. Moreover, overexpression
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of IncRNA CCAT?2 has been proved to promote
the proliferation and metastasis in intrahepatic
cholangiocarcinoma®. However, the role of In-
cRNA LUCAT]I plays in cervical cancer and the
underlying molecular mechanism of how it works
remains unexplored. In our study, we found out
that LUCATI expression level was remarkably
higher in cervical cancer tissues. Moreover, LUC-
AT]1 promoted the proliferation, invasion and mi-
gration capacities of cervical cancer cell in vitro.
In addition, our further experiment explored the
underlying mechanism of how LUCATI1 func-
tioned in the development of cervical cancer.

Patients and Methods

Cell Lines and Clinical Samples

A total of 62 cases that were diagnosed as
cervical cancer patients were enrolled in this re-
search. Every patient received surgery at Affili-
ated Hospital of Yan'an University. Before the
surgery, all the written informed consents were
gathered. No radiotherapy or chemotherapy for
any patients before the operation. Tissues g
collected from the surgery and stored i
ately at -80°C. All tissues were analyzed b
experienced pathologists. The Research E¥
Committee of Affiliated Hospital of Yan'an
versity granted the approval for

Cell Culture

SiHa, HeLa, Caski,
cancer cell lines, a
cell (NC104) and
ture Collection,
Shanghai, Chi

was cloned into the pLenti-EFla-EGFP-
or (Biosettia Inc., San Diego, CA,
SA) LUCATI Ilentiviruses (LUCATI) and the
ty vector (control) packaged in 293T cells were
ed for transfection in cervical cancer cells.
48 NWlater, detection of LUCAT1 expression level
in these cells was conducted using quantitative Re-
al-time polymerase chain reaction (QRT-PCR).

RNA Extraction and gRT-PCR
The total RNA was separated by using TRIzol
reagent (Invitrogen, Carlsbad, CA, USA) And
then, the total RNA was reverse-transcriags
complementary deoxyribose nucleic
NAs) through reverse Transcription

reverse 5-ACTTCTGC
MTAIL, forward 5'-T
GAGATGGCCGCC

s. The target proteins were separated
dodecyl sulphate-polyacrylamide gel
electrophoresis (SDS-PAGE). Next, they were
incubated with antibodies after replaced to the
polyvinylidene difluoride (PVDF) membrane
(Roche, Basel, Switzerland). Cell Signaling
Technology (CST, Danvers, MA, USA) provid-
ed us with rabbit anti-GAPDH and rabbit an-
ti-MTA1, as well as goat anti-rabbit secondary
antibody. Chemiluminescent film was applied
for assessment of protein expression with Image
J software.

Colony Formation Assay

After cultured with fetal bovine serum (FBS)
in a 6-well plate for 14 days, all cells were fixed
with methanol and stained with 0.1% crystal vio-
let. Meanwhile, we counted number of colonies
for comparison.

Cell Counting Kit-8 (CCK8)
Assay

Cell growth of theses treated cells in 96-well
plates was monitored every 24 h by CCKS assay
by following the protocol (Dojindo Molecular
Technologies, Inc.). The absorbance was exam-
ined at 450 nm via Spectrophotometer (Thermo
Scientific, Waltham, MA, USA).
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Figure 1. Expression levels of LUCAT1 were increased in cervical cancer tissues and cell /4
poorer overall survival of cervical cancer patients. A, LUCAT1 expression was significantly 1

Matrigel Assay

5 x10* cells in 200 pL of serum-free DMEM
were transformed to top chamber of an 8 um pore
size insert (Millipore, Billerica, MA, USA) coat-
ed with or without 50 pg Matrigel (BD Biosci-
ences, Franklin Lakes, NJ, USA). And the bottom
chamber was added with Dulbecco’s Mogafied
Eagle’s Medium (DMEM) and fetal bovine
(FBS). 48 h later, after wiped by cotton swa
top surface of chambers was immersed for 10
with precooling methanol and stained in cr
violet for 30 min. Three fields
the data for invasion membrag,

Statistical Analysis
Statistical Produ

presented as
and Kaplan-

orming qRT-PCR in 62 patients’
mples and 4 cervical cancer cell lines. The
Its revealed that LUCAT1 was significantly
lated in tumor tissue samples (Figure 1A).
Expression level of LUCATI in cervical cancer
cells was remarkably higher than that of NC104
(normal cervical epithelium cell line) (Figure 1B).

Correlated
e of Cervical

thod was utilized to analyze
e after the surgery. By me-
cervical cancer patients were
into two groups, the low-LUC-
| group and high-LUCAT]! group. The results
ay-Meier analysis showed that cervical
ancer patients had a better overall survival with
lower LUCAT]1 level (Figure 1C).

aplan-Meier
ts’ survival

Overexpression of LUCAT1 Promoted
Cell Proliferation in Cervical Cancer

HeLa cervical cancer cell line was used for
the overexpression of LUCAT] in this study. The
LUCATI1 expression was detected by qRT-PCR
(Figure 2A). Then outcome of colony formation
assay revealed that overexpression of LUCATI
promoted ovarian cancer cell growth (Figure 2B).
Moreover, results of cell proliferation assay indi-
cated that the growth ability of cervical cancer
cells was significantly facilitated after LUCATI1
was overexpressed (Figure 2C).

Overexpression of LUCATI1
Enhanced Migration and Invasion
in Cervical Cancer Cells

The outcome of wound healing assay revealed
that after LUCAT1 was overexpressed, the migra-
tion ability of cervical cancer cells was promoted
(Figure 3A). Furthermore, the results of transwell
assay also revealed that the quantity of migrant
and invaded cells was remarkably increased after
LUCATI1 was overexpressed in cervical cancer
cells (Figure 3B and 3C).
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Figure 2. Overexpression of LUCATI promoted cervical cancer cell proliferation. A, LUC
cells transduced with LUCAT1 lentiviruses (LUCAT1) and the empty vector (control) w

was used as an internal control. B, Colony formation assay showed that number of colo i ivi was

significantly increased compared with empty control group in cervical cancer cells.
overexpression of LUCAT] significantly increased cell growth in cervical cancer

The Interaction Between MTAT
and LUCATT in Cervical Cancer

The results of qRT-PCR showed that the ex-
pression level of MTAI was significantly higher
in LUCATI Ientiviruses (LUCAT1) group when
compared with that in empty vector (control) group
(Figure 4A). The outcome of Western blot assay
revealed that after LUCAT1 was overexpr
MTAL1 could be upregulated at protein levi
ure 4B). Furthermore, we found that MTA1 e
sion of cervical cancer tissues was signific
higher when compared with that of ad] acent tis
(Figure 4C). Correlatlon analygs

anRNAs

es the progression of &rvical cancer, which
prognosis of cervical cancer’.
ncRNA PANDAR promotes
cal cancer cells and predicts
of patients with cervical can-
NDE enhances the proliferation

to the inhibition of tumor growth'’.

Lung cancer associated transcript 1 (LU-
CAT1) is a long noncoding RNA located on
chromosome 5, which was found in the airway
epithelium of cigarette smokers firstly'. Recent-
ly, IncRNA is widely explored for its important
role in the development of tumors. For instance,
overexpression of LncRNA LUCATI1 could
promote cell proliferation in human non-small
lung cancer through inhibiting the expression
of p21 and p57'2. LncRNA LUCATI inhibits

LUCAT1

control

LUCAT1 control LUCAT1

gure 3. Overexpression of LUCATI promoted cervical cancer cell migration and invasion. A, Wound-healing assay showed
pigrated length of cervical cancer cells was significantly increased via overexpression of LUCATI in cervical cancer
S, Transwell assay showed that number of migrating cells was significantly increased via overexpression of LUCATI in

cervical cancer cells (magnification, 40x). C, Transwell assay showed that number of invading cells was significantly increased
via overexpression of LUCAT1 in cervical cancer cells (magnification, 40%). The results represent the average of three inde-
pendent experiments (mean + standard error of the mean). *p<0.05, as compared with the control cells.
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, upregulation of

we figured out that the
as remarkably upregu-
cancer samples and cells.

promioted tumorigenesis of cervical cancer and
might act as an oncogene. Metastasis-associated
protein 1 (MTA1), as an essential component of
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compared with the empty vector (control). C, MTA1 was signifi-
ljacent tissues. D, The linear correlation between the expression

the deacetylase (NuRD) complex and nucleo-
some remodeling, has been revealed to be a new
factor that promotes the progression of epitheli-
al-to-mesenchymal transition (EMT)". For in-
stance, through AKT/GSK3p/B-catenin signal-
ing, MTAL promotes cell EMT and metastasis
in non-small-cell lung cancer'. Increased levels
of MTA1 promote cell invasion and metastasis
in human hepatocellular carcinoma by regulat-
ing ErbB2". Through repression of MTA1 ex-
pression, miR-183 could inhibit the EMT and
progression of human pancreatic cancer'®. In
the present study, MTA1 expression could be
upregulated after overexpression of LUCATI.
Moreover, MTA1 expression in cervical cancer
samples was positively related to LUCAT1 ex-
pression. All the results above suggest that LU-
CAT1 might promote tumorigenesis of cervical
cancer via upregulating MTAI.
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Conclusions

We showed that LUCAT1 was remarkably up-
regulated and was negatively related to overall
survival time of patients with cervical cancer. Be-
sides, LUCATI could enhance cell proliferation,
invasion and migration in cervical cancer cells
through upregulating MTA1. These findings sug-
gest that LUCATI may contribute to therapy for
cervical cancer as a candidate target.
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