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Abstract

AIM: To investigate the biological role of miR-1290 in
esophageal squamous cell carcinoma (ESCC) progression
and invasion and the underlying mechanism.

METHODS: Quantitative real-time polymerase chain
reaction (QRT-PCR) was performed to evaluate miR-1290
expression in ESCC tissue samples. The roles of miR-1290
in cell proliferation, migration and invasion were identified
using miR-1290 mimic-transfected cells. In addition, the
regulatory effect of miR-1290 on suppressor of cancer cell
invasion (SCAI) was evaluated using qRT-PCR, Western
blot analysis and a dual luciferase reporter assay.

RESULTS: miR-1290 was significantly upregulated in
ESCC tissue samples compared with normal adjacent
tissues (9.213 = 1.150 vs 1.000 = 0.0), (P < 0.01).
Upregulation of miR-1290 was associated with tumor
differentiation (P = 0.021), N classification (P = 0.006)
and tumor-node-metastasis stage (P = 0.021) in ESCC
patients. Moreover, ectopic miR-1290 expression potently
promoted ESCC cell growth (P < 0.01), migration (P <
0.01) and invasion (P < 0.01) /n vitro. miR-1290 over-
expression in ESCC cell lines decreased SCAI expression
at the translational level and reduced SCAI-driven
luciferase-reporter activity (P < 0.01).

CONCLUSION: Our findings suggested that miR-1290
may play an oncogenic role in cellular processes of
ESCC.

Key words: MicroRNA; MiR-1290; Esophageal squamous

cell carcinoma; Suppressor of cancer cell invasion;
Invasion; Metastasis
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Core tip: In this study, we reported the clinical significance
and biological effects of miR-1290 in esophageal squamous
cell carcinoma (ESCC). We found that miR-1290 was
significantly up-regulated in ESCC tissues. Moreover, we
showed that ectopic expression of miR-1290 significantly
promoted ESCC cell growth, migration and invasion.
Further investigation revealed that suppressor of cancer
cell invasion was a downstream target of miR-1290.
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INTRODUCTION

Esophageal cancer accounts for 2% of all human
malignant tumors and is the sixth leading cause of
cancer death. Esophageal cancer morbidity evidently
varies with geographic location; for example, this
cancer type is common in China, Japan and Africa
in both males and females'), In China, esophageal
squamous cell carcinoma (ESCC) is currently the
major histologic subtype of esophageal cancer. Despite
advances in therapeutic methods, ESCC remains one
of the most common malignancies in China with an
overall five-year survival rate of 20% after surgery'?.

Tumor proliferation and metastasis are main factors
responsible for ESCC mortality. However, the molecular
mechanism of proliferation and metastasis remains
unclear™, Studies have shown that microRNAs (miRNAs)
play a considerable role in tumor disseminationt*.
miRNAs are a group of endogenous small non-coding
RNAs of approximately 22 nucleotides that inversely
regulate gene expression by imprecisely binding to
a complementary sequence in the 3’-untranslated
region (UTR) of their target mRNAs®. miRNAs play an
important role in gene regulation, cell differentiation,
proliferation, apoptosis and tumor genesis”). These
miRNAs function as either oncogenes or tumor
suppressors®®®, A study has shown that patients in the
same pathological stage of esophageal cancer receiving
identical surgical therapy by the same surgeon but
with differences in miRNA expression may have distinct
prognoses'?,

Previous study have shown that miR-1290 is
upregulated in colon cancer cells and osteosarcoma
cells™*?, These studies have also demonstrated that
miR-1290 functions as an oncogenic miRNA. However,
the association between miR-1290 and ESCC has
not been evaluated yet, and the biological value of
miR-1290 in ESCC remains poorly understood.
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Suppressor of cancer cell invasion (SCAI) is a tumor-
suppressor gene that is downregulated in several
human tumors. Decreased SCAI levels are tightly
correlated with increased invasive cell migration™,
Nevertheless, whether miR-1290 can regulate SCAI
expression in human ESCC cells remains unknown.

In the present study, we investigated the relative
miR-1290 expression level between tumor and normal
tissues; we further studied the possible mechanism of
miR-1290 in ESCC metastasis. The results showed that
the expression level of miR-1290 in ESCC tissues was
higher than that in normal adjacent tissues. Moreover,
miR-1290 overexpression promoted colony formation,
proliferation, migration and invasion; miR-1290
overexpression also reduced SCAI mRNA and protein
levels in Ecal09 and TE13 human ESCC cells in vitro.
Understanding the molecular mechanisms of miR-1290
in the initiation and progression of human ESCC could
provide the basis for developing a treatment strategy
for ESCC.

MATERIALS AND METHODS

Patient samples and RNA extraction

A total of 24 matched human ESCC tumor tissues and
normal adjacent tissues (NAT) were collected directly
after surgical resection was performed at the First
Affiliated Hospital, Nanjing Medical University (China).
All of the tissue samples from patients with no prior
neoadjuvant treatment were immediately frozen in
liquid nitrogen and stored at -80 ‘C until miRNA was
extracted. Clinicopathological information for all of
the samples was available. ESCC tumors were graded
according to the 2010 WHO classification of the
tumors of digestive system™, Our research protocol
was approved by the Ethics Review Committee of the
Institutional Review Board of the hospital. Standard
written consent was obtained from each patient. Total
RNA was extracted from tissue samples and cell lines
using TRIzol reagent (Invitrogen, Carlsbad, CA, United
States) according to the manufacturer’s protocol.

Cell lines and oligonucleotide transfection

Human ESCC cell lines Ecal09 and TE13 were pur-
chased from the Shanghai Institute of Biochemistry
and Cell Biology (Shanghai, China). All of the cell lines
were maintained in Roswell Park Memorial Institute
(RPMI)-1640 medium (Invitrogen) with 10% fetal
bovine serum (FBS; Gibco, Gaithersburg, MD, United
States) supplemented with 100 U/mL penicillin and 100
ug/mL streptomycin (Invitrogen) at 37 'C in a humidified
chamber with 5% CO2. Hsa-miR-1290 mimic (sense
5’-UGGAUUUUUGGAUCAGGGA-3’, antiDallasense
5’-CCUGAUCCAAAAAUCCAUU-3"), negative control
oligonucleotide (sense 5’-UUCUCCGAACGUGUCACGUTT-3/,
antisense 5’-ACGUGACACGUUCGGAGAATT-3'), has-miR-1290
inhibitor (sequence 5’-UCCCUGAUCCAAAAAUCCA-3")
and miRNA inhibitor negative control (sequence 5’
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-CAGUACUUUUGUGUAGUACAA-3") were synthesized
by Genepharma (Shanghai, China). Ectopic miR-1290
expression in the cells was achieved by performing
transfection with has-miR-1290 mimic using Lipo-
fectamine 2000 reagent (Invitrogen) according to the
manufacturer’s instructions.

Quantitative real-time PCR

For quantitative real-time PCR (gRT-PCR), 2 png
of total RNA was reverse transcribed with Bulge-
Loop™ miRNA-specific reverse transcription primers
(RiboBio, Guangzhou, China). Quantitative PCR
was performed with SYBR Premix Ex Taq (Takara,
Dalian, China) reagents and Bulge-Loop™ primers
(RiboBio, Guangzhou, China) in an ABI PRISM 7900
system (Applied Biosystems, Carlsbad, CA, United
States) with small nuclear RNA U6 as a normalization
control. The mRNA levels of SCAI were determined
by gRT-PCR using SYBR Premix Ex Taq (Takara,
Dalian, China) in an ABI PRISM 7900 Sequence
Detection System and normalized to GAPDH
levels. The SCAI primers used were: forward, 5’
-AAGCAGTGGCAGTCCTATTTTG-3’ and reverse, 5’
-GCTTCAAGCCATACCGATTATCC-3’. GAPDH primers
were: forward, 5'-CGGAGTCAACGGATTTGGTCGTAT-3'
and reverse, 5'-AGCCTTCTCCATGGTGGTGAAGAC-3’
(HuaGene, Shanghai, China). All of the samples were
normalized to internal controls, and fold changes
were calculated using 224",

Cell proliferation and apoptosis assays

For cell proliferation assays, cells were seeded in 96-well
plates with 3000 cells for Eca109 and 2000 cells for
TE13 per well on 0 d (24 h after has-miR-1290 mimic
or has-miR-1290 inhibitor was transfected and negative
control was administered). On 1, 2, 3, 4 and 5 d, cell
viability was determined using cell counting kit-8 (CCK-8,
Beyotime, Haimen, China). In brief, 10 uL of CCK8
solution was added to each well of the 96-well plate,
and the plate was incubated for 2 h in an incubator.
After the incubation was performed, the plates were
washed with phosphate-buffered saline (PBS). The
absorbance of each well was read at a wavelength
of 450 nm and a proliferation curve on the basis of
absorbance and time was constructed. To perform flow
cytometry analysis (FCM) of cell apoptosis, an Annexin
V-FITC/PI apoptosis detection kit (KeyGEN, Nanjing,
China) was used. At 48 h after transfection, cells were
harvested and washed with PBS twice, incubated with
Annexin V-FITC and propidium iodide for 15 min in a
dark room and analyzed by flow cytometry according to
the manufacturer’s instructions.

Colony formation assay

After transfection was performed, 300 cells were
seeded in each well of a six-well culture plate and
incubated for 14 d. Fresh culture medium was replaced
at an interval of 3 d. The cells were fixed with 75%
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ethanol and stained with 0.5% crystal violet, and the
number of colonies containing > 50 cells was counted.

Migration and invasion assays

To perform transwell migration or invasion assays,
we placed Eca109 or TE13 cells (1 x 10° cells/well)
transfected with has-miR-1290 mimic, has-miR-1290
inhibitor or negative control in 0.2 mL of RPMI-1640
without FBS in the upper chamber of each insert (8
um pore size, BD Biosciences, United States) with or
without 60 pL of 1 mg/mL Matrigel (BD, Biosciences,
Bedford, MD, United States). The lower chamber was
filled with 600 puL of RPMI1640 medium containing
10% FBS as a nutritional attractant. After 28 h, the
cells on the top surface of the membrane were carefully
removed using a cotton swab. Migrant cells attached to
the lower surface were fixed with 75% methanol and
stained with crystal violet for 30 min. The number of
cells was counted in five different fields of view using an
inverted microscope (magnification x 100).

miRNA target prediction

The putative targets of miRNA were predicted using
TargetScan (www.targetscan.org) and miRanda (www.
microRNA.org).

Dual luciferase reporter assays

The 3’-UTR of SCAI containing the predicted miR-1290
binding seed sequence was synthesized and directly
cloned downstream of the firefly luciferase gene at
Xbal sites to create a pGL3-SCAI-3'UTR-wt plasmid
(5’-ACCCUGAGAAGAGUAAAUCAUUUAUUUUUGUAUA-
AUGAGGUAAAUCCAACUCUUAUACUUGGACCUAAGU-
UAAAUGUCUGGAUUUGGA-3’; Invitrogen, Shanghai,
China). The corresponding mutant reporter
plasmid (pGL3-SCAI-3'UTR-mut; 5'-ACCCUGAGAA-
GAGUAAAUCAUUUAUUUUUGUAUAAUGAGGUUA-
GUCUAACUCUUAUACUUGGACCUAAGUUAAAUGUCU-
GGAUUUGGA-3’) was then synthesized. The pGL3-
SCAI-3’UTR-wt/-mut reporter plasmid (800 ng) and
phRL-TK vector (800 ng) expressing Renilla luciferase
(Invitrogen) were co-transfected in Ecal09 and TE13
cells with 80 ng has-miR-1290 mimic and negative
control using Lipofectamine 2000 reagent (Invitrogen).
After 48 h, cells were harvested and lysed with
passive lysis buffer (Promega). Luciferase activity
was determined using a dual-luciferase reporter
assay system (Promega, Madison, WI, United States)
according to the manufacturer’s protocol. Renilla
luciferase activities were used for normalization.

Western blot analysis

Western blot analysis was performed to detect the
protein expression of SCAI in ESCC tissues and cell
lines. The cells were lysed 48 h post-transfection with
RIPA lysis buffer (Beyotime, Jiangsu, China) containing
protease inhibitor; the proteins were then harvested.
Total protein content was quantified by BCA assay
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Figure 1 miR-1290 expression is upregulated in clinical specimens. A: qRT-PCR analysis showed that miR-1290 expression was upregulated in ESCC tissues
compared with paired normal adjacent tissues; B: miR-1290 expression was significantly higher in ESCC patients with lymph node metastasis compared with
patients without lymph metastasis °P < 0.01 between groups. Small nuclear RNA U6 was used as a normalization control. NAT: Normal adjacent tissues; qRT-PCR:
Quantitative real-time polymerase chain reaction; ESCC: Esophageal squamous cell carcinoma.

Table 1 Association of miR-1290 upregulation with

clinicopathological characteristics of 24 patients with
esophageal squamous cell carcinoma

Characteristic Total (m = 24) miR-1290 expression P value
High Low

Age (yr)
<60 12 5 7 0.682
=60 12 6 6

Gender
Female 10 5 5 0.729
Male 14 6 8

Differentiation
High 13 3 10 0.021
Middle + low 11 8 &

T classification
T1 + T2 10 3 7 0.240
T3 + T4 14 8 6

N classification
NO 13 3 10 0.006
N1-N3 11 8 &

TNM Stage
I+1 15 4 11 0.021
il 9 7 2

TNM: Tumor-node-metastasis.

(Beyotime). Equal amounts of protein extracts (30
to 40 ng) were separated using 8% gradient sodium
dodecyl! sulfate-polyacrylamide gel electrophoresis
(SDS-PAGE) and transferred onto polyvinylidene
difluoride (PVDF) membranes (Millipore, Billerica, MA,
United States). Afterwards, blots were blocked with
5% fat-free milk powder for 1 h. The membranes were
incubated overnight at 4 'C in a 1:500 dilution of anti-
human SCAI rabbit monoclonal antibody (Abcam,
Cambridge, MA, United States). The blots were
subsequently incubated with a horseradish peroxidase-
conjugated secondary antibody (1:5000) and visua-
lized using a super enhanced chemiluminescence
detection reagent (Amersham Biosciences, Piscataway,
NJ). Protein expression was assessed using Alpha
Innotech imaging software (San Leandro, CA). GAPDH
was used as an endogenous protein for normalization.
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Statistical analysis

Data are presented as mean + standard deviation
(SD) from at least three independent experiments.
Statistical analyses were performed with SPSS 18.0
software (SPSS Inc., Chicago, IL, United States). The
difference between groups was analyzed using a two-
tailed Student’s t-test to compare two independent
groups only and ANOVA followed by Student-Newman-
Keuls Q test to compare two groups among three
groups. The relationship between miR-1290 and SCAI
expression was explored by Spearman’s correlation
analysis. Significant associations between miR-1290
changes and clinicopathological parameters were
assessed using a y° test. Two-sided P-values < 0.05
were considered statistically significant.

RESULTS

Relative miR-1290 expression level is specifically

upregulated and correlated with lymph node metastasis
and tumor-node-metastasis stage in patients with ESCC
Relative miR-1290 expression was detected by gRT-
PCR between paired tumor tissues and normal
adjacent tissues from 24 patients with ESCC. Our
results demonstrated that the relative fold increases
in MiR-1290 expression were markedly upregulated
in ESCC samples compared with the paired tumor-
adjacent tissues (9.213 £ 1.150 vs 1.000 = 0.0), (P
< 0.01; Figure 1A). To evaluate the clinical value of
miR-1290 in ESCC patients, we divided the patients
into two groups according to the median value
(6.6181) of miR-1290 level. The association between
relative miR-1290 expression and clinicopathological
information was then analyzed. A significant difference
was observed between the two groups in terms
of differentiation (P = 0.021), N classification (P =
0.006) and tumor-node-metastasis stage (P = 0.021)
(Figure 1B, Table 1). No significant association was
found between miR-1290 expression and other clinical
characteristics, such as age, gender and T classification
(Table 1). Hence, upregulated miR-1290 expression
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Figure 2 mRNA and protein expression of suppressor of cancer cell invasion is downregulated in clinical esophageal squamous cell carcinoma
specimens. A: Quantitative real-time PCR analysis showed that the relative mRNA expression of SCAI was downregulated in ESCC tissues compared with that in
paired adjacent normal tissues, n = 6; B: Protein expression level of SCAl was significantly decreased in ESCC compared with that in paired adjacent normal tissues,
n=6."P<0.01 vs control. NAT: Normal adjacent tissues; SCAI: Suppressor of cancer cell invasion; PCR: Polymerase chain reaction; ESCC: Esophageal squamous

cell carcinoma.

was closely related to ESCC metastasis.

mRNA and protein expression of SCAl is downregulated
in ESCC tissues

The mRNA and protein expression of SCAI in ESCC
tissues was analyzed by qRT-PCR and Western blot
analysis between paired tumor tissues and normal
adjacent tissues from six patients with ESCC. These
results showed that the relative mRNA and protein
expression of SCAI was downregulated in ESCC tissues
(P < 0.01; Figure 2A, B), which is in accordance with
the results from a previous study™,

miR-1290 promotes proliferation in ESCC cell lines

The significantly increased expression of miR-1290 in
ESCC tissues prompted us to investigate the possible
biological function of miR-1290 in tumorigenesis.
qRT-PCR analysis results showed that miR-1290
expression increased by more than 100-fold in Eca109
and TE13 cells transfected with has-miR-1290 mimic
compared with the control cells (P < 0.01; Figure
3A). A CCK8 staining assay revealed that miR-1290
promoted significant proliferation in Ecal09 and
TE13 cell lines transfected with has-miR-1290 mimic
compared with the control cells (P < 0.01; Figure
3B). We also evaluated the ability of Ecal09 and
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TE13 cell lines transfected with has-miR-1290 mimic
to form colonies. Our data indicated that miR-1290
significantly stimulated Eca109 and TE13 cells to grow
numerous and large colonies on soft agar (P < 0.01;
Figure 3C). miR-1290 overexpression in Ecal09 cells
and miR-1290 under-expression in TE13 cells did not
significantly change the apoptotic ability of cells (Figure
3D). The results revealed that miR-1290 enhanced the
proliferation ability of ESCC cells.

miR-1290 overexpression promotes the migration and
invasion of ESCC cell lines

To understand the biological effects of miR-1290
overexpression on the migration and invasion of ESCC
cell lines in vitro, we performed transwell assays by
transfecting Ecal09 and TE13 cell lines with has-
miR-1290 mimic or inhibitor. Matrigel-coated (for
invasion) or uncoated (for migration) Transwell assays
revealed that miR-1290 overexpression markedly
promoted the invasion and migration of Ecal09
and TE13 cells (P < 0.01; Figures 4A, C). The effect
of miR-1290 under-expression was examined. As
expected, miR-1290 under-expression remarkably
decreased the invasion capabilities of Eca109 and TE13
cells (P < 0.01; Figure 4B, D). These observations
suggested that miR-1290 significantly promoted the in
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vitro migration and invasion of ESCC cell lines.

miR-1290 negatively requlates mRNA and protein
expression of SCAI in vitro

To further observe the correlation of miR-1290,
SCAI mRNA and protein expression in Ecal09 and
TE13 cell lines, we performed gqRT-PCR and Western
blot analyses. gRT-PCR analysis results indicated a
decrease in the mRNA expression of SCAI in miR-
1290-overexpressing cells, whereas miR-1290- under-
expressing cells had increased mRNA levels of SCAI
(P < 0.01; Figure 5A). Similar changes were found in
SCAI protein levels from Western blot assays (P < 0.01;
Figure 5B). These findings confirmed that miR-1290
overexpression downregulated the mRNA and protein
expression of SCAI in Ecal09 and TE13 cell lines.

miR-1290 directly binds to the 3'-UTR of SCAI

The putative miR-1290 target genes were predicted
using the target prediction programs TargetScan and
miRDB. SCAI was identified as a candidate miR-1290
target gene and sequence analysis results indicated
that miR-1290 target sequence at 330 nt to 336 nt of
the SCAI 3’'-UTR was highly conserved across different
species (Figure 6A). The relationship between the
SCAI mRNA level and miR-1290 in 24 ESCC tissues
was tested using gRT-PCR, and data showed an clearly
negative relationship between expression SCAI and
miR-1290 (r = -0.842, P = 0.000, Figure 6B). To
validate whether SCAI is a valid target of miR-1290, we
inserted wild-type or mutant SCAI 3’-UTR sequence in
the downstream region of the luciferase reporter gene
and co-expressed these sequences with either has-
miR-1290 mimic or has-miR-1290 nc in Ecal09 cells.
miR-1290 overexpression caused an unambiguous
decrease in relative luciferase activity (P < 0.01;
Figure 5C); in contrast, activity did not decrease in the
mutant 3’-UTR reporter, indicating that functionality
depends on an intact seed sequence. Therefore, SCAI
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can be directly suppressed by miR-1290 via mRNA
degradation and translation repression.

DISCUSSION

Evidence has shown anomalous miRNA expression
in various types of human tumorst®'”), Thus, studies
have focused on tumor-associated miRNAs and specific
target genes to elucidate biological mechanism. The
identification of cancer-specific miRNAs and their target
genes is necessary for understanding their role in
tumor metastasis, which may be a requisite to define
new therapeutic targets. miR-1290 is upregulated in
several cancer forms™*®, Therefore, whether miR-1290
is upregulated in ESCC and whether miR-1290 can
promote ESCC cell metastasis are postulated.

In the present study, miR-1290 expression in 24
pairs of human ESCC tumor tissues and normal adjacent
tissues was determined by gRT-PCR. The miR-1290
expression was upregulated in ESCC. The upregulated
miR-1290 in human ESCC may promote the tumor
initiation and progression; this result indicates that
miR-1290 may play an oncogenic role!!. Before this
study was conducted, however, the role of miR-1290
and its target genes was unclear in ESCC. Therefore, this
study focused on the biological mechanisms of miR-1290
in human ESCC.

To characterize the functions of miR-1290 in human
ESCC, we examined the changes in Ecal09 and TE13
cell lines after miR-1290 was overexpressed and
under-expressed. A CCK8 assay was performed to
analyze the cell viability in Eca109 and TE13 cell lines;
our results showed that miR-1290 enhanced cell viability.
In the colony formation assay, however, miR-1290
promoted colony formation activities of Eca109 and TE13
cell lines. These findings showed that ectopic miR-1290
expression affected cell viability over a short time period
and enhanced ESCC cell proliferation. Transwell assays
with or without Matrigel were conducted to determine

3252 March 21,2015 | Volume 21 | Issue 11 |



A Eca 109

10 -

SCAI mRNA level
D
T
o

SCAI mRNA level

Li M et a/. Role of miR-1290 in ESCC

TE 13

0 . 0
miR-1290 mimic miR-1290 nc

B 251

miR-1290 mimic  miR-1290 nc 20

SCAI 151

1.0
GAPDH

SCAI protein relative expression

Eca 109

miR-1290 inhi

miR-1290 inc

Eca 109

0.0

miR-1290 inhi  miR-1290 inc

1.0
SCAI

GAPDH
0.5

"

SCAI protein relative expression

TE 13

miR-1290 mimic

miR-1290 nc

TE 13

miR-1290 inhi

miR-1290 inc

Figure 5 miR-1290 negatively regulates the mRNA and protein expression of suppressor of cancer cell invasion. A: mRNA expression of SCAI in Eca109
cells transfected with miR-1290 mimic decreased evidently compared with that in cells transfected with miR-1290 nc. Conversely, the mRNA expression of SCAI in
TE13 cells transfected with miR-1290 inhibitor increased evidently compared with that in cells transfected with miR-1290 inc; B: Protein expression of SCAI exhibited
a similar pattern in Eca109 cells transfected with miR-1290 mimic and miR-1290 nc or in TE13 cells transfected with miR-1290 inhibitor and miR-1290 inc. °P < 0.01
vs control. nc: Negative control; inhi: Inhibitor; inc: Inhibitor negative control; SCAI: Suppressor of cancer cell invasion.

the functions of miR-1290 in the migration and invasion
of Ecal09 and TE13 cells. Our results demonstrated
that miR-1290 overexpression significantly accelerated
the migration and invasion of Ecal09 and TE13 cells
compared with the control group. Conversely, the
migratory and invasive abilities were markedly decreased
in Ecal09 and TE13 cells transfected with has-miR-1290
inhibitor. In summary, miR-1290 promoted ESCC colony
formation, migration and invasion in Ecal09 and TE13
cell lines.

In this research, the role of miR-1290 in targeting
SCAI in human Ecal09 and TE13 cell lines was con-
sidered. Using bioinformatics technology, we confirmed
SCAI as one of the target genes of miR-1290. SCAI
functions in the RhoA-Dial signal transduction pathway
and localizes in the nucleus, where it binds and inhibits
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myocardin-related transcription factor MAL by forming
a ternary complex with the serum response factor
(SRF)™*, In a previous study™?, it was found that
protein and mRNA expression of SCAI was significantly
downregulated in glioma tissues and cell lines. SCAI
silencing robustly promoted invasive and cancer stem
cell-like phenotypes of glioma cells. Furthermore, SCAIL
downregulation activated Wnt/beta-catenin signaling
and Wnt/beta-catenin pathway inhibition abrogated
the effects of SCAI downregulation on glioma cell
aggressiveness. SCAI acts as a transcriptional modulator
to regulate cancer cell motility by suppressing MAL/
SRF-dependent gene transcription!*®’. These studies
have suggested that SCAI may be involved in cancer
development. Thus, a lower SCAI expression level was
observed in ESCC than in adjacent normal tissues;
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Figure 6 Suppressor of cancer cell invasion is a direct target of miR-1290. A: Putative miR-1290 binding sequence in the 3'-UTR of the mRNA of SCAl is shown; B:
Inverse correlation between miR-1290 and mRNA levels of SCAI in tissue samples was illustrated; C: Dual-luciferase reporter assay showed a significant decrease in
the relative luciferase activity of wt-SCA/ (wild-type SCAI 3-UTR) co-transfected with miR-1290 mimic compared with that of mut-SCA/ (mutant-type SCA! 3-UTR; °P

<0.01 vs control) in Eca109 cells. SCAI: Suppressor of cancer cell invasion.

miR-1290 expression was inversely correlated with
SCAI expression in tumor tissues. Furthermore, the
relative fluorescence intensity of pGL3-SCAI-3’UTR-wt
was specifically responsive to miR-1290 overexpression.
A mutation in the miR-1290 binding site abolished the
effect of miR-1290 on the regulation of fluorescence
intensity. An increase in mRNA and protein levels of SCAI
was found in Ecal09 and TE13 cells transfected with a
miR-1290 inhibitor. These results suggested that SCAI is
a target of miR-1290 and is negatively regulated. SCAI
may also exhibit anti-proliferative and anti-malignant
transformation effects in Eca109 and TE13 cell lines.

In summary, miR-1290 expression was upregulated
in ESCC tissues; miR-1290 elicited oncogenic effects,
including the promotion of ESCC cell proliferation,
migration and invasion, by targeting the anti-oncogene
SCAI, highlighting the function of miR-1290 in tumor
progression.

COMMENTS

Background

Esophageal cancer is the sixth leading cause of cancer-related deaths in China.
Although recent developments in therapeutic strategies have helped cure many
patients with early stage disease, the prognosis of patients with advanced
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disease and metastasis remains poor.

Research frontiers

miRNAs have been found to be involved in the regulation of multiple
pathological processes that contribute to tumorigenesis and metastasis,
such as tumor cell proliferation, differentiation, apoptosis, and invasion. In
esophageal squamous cell carcinoma (ESCC), studies have indicated that
miRNAs play important roles in regulating tumor invasion and metastasis.
Previously, Zhang et al reported that miR-100 promoted migration and invasion
through mammalian target of rapamycin in ESCC. However, the role of
miR-1290 in ESCC progression and metastasis remains unclear and needs
further exploration.

Innovations and breakthroughs

The authors found that the level of miR-1290 was significantly up-regulated
in ESCC tissues compared with normal adjacent tissues. Ectopic expression
of miR-1290 markedly promoted the proliferation, invasion and metastasis in
ESCC cell lines. Further analysis indicated that the suppressor of cancer cell
invasion (SCAI) was a direct downstream target of miR-1290. Collectively, these
results demonstrated that miR-1290 promoted cell invasion and metastasis by
targeting SCAI, thus providing a valuable target for cancer therapy.
Applications

The findings in this study indicated that miR-1290 was significantly up-regulated
in ESCC with distant metastases. Further investigation identified that the SCAI
was a direct target of miR-1290. Taken together, these data implicate that
miR-1290 might be used a prognostic indicator and therapeutic target in ESCC
patients.

Terminology

MicroRNAs: A group of small non-coding RNA molecules (approximately 22
nucleotides in length) found in plants, animals, and some viruses that function
in transcriptional and post-transcriptional regulation of gene expression.
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The authors used clinical samples for expression analyses, and a number of
experimental state-of-the-art techniques to investigate the respective questions
in an in vitro model. The different steps of the manuscript are logical, and the
results present some very interesting findings about the role of miR-1290 in
esophageal squamous cell carcinoma.
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