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Lin28/microRNA-let-7a promotes metastasis under
circumstances of hyperactive Wnt signaling in
esophageal squamous cell carcinoma
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Abstract. Dysregulation of micro (mi)RNA-let-7 has been
associated with the development and prognosis of multiple
cancer types. Lin28, a RNA-binding protein, plays a
conserved role in regulating the maturation of let-7 family
proteins. However, few studies have focused on the effects
of Lin28/let-7 on Wnt-activated esophageal squamous cell
carcinoma (ESCC). Analysis of the expression of let-7a,
let-7b and let-7c in clinical tissues revealed that lower let-7a
expression was correlated with higher tumor node metastasis
staging and recurrence in patients with ESCC. Furthermore, it
was demonstrated that let-7a was inversely correlated with the
migration and invasion of ESCC cells. In addition, epithelial-
mesenchymal transition, and the expression of VEGF-C and
MMP9 were effectively decreased by let-7a-mimic or siRNA-
Lin28 pretreatment. Mechanistically, Lin28 functioned as
the key factor in signal transduction, which regulated the
expression of let-7a and the downstream genes along the Wnt
signaling pathway. Taken together, these findings identified a
biochemical and functional association between Lin28/let-7a,
and the Wnt pathway in ESCC cells.
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Introduction

Esophageal cancer (EC) is the most common gastrointestinal
tumor worldwide, with the highest incidence and mortality
rates observed in China, where most cases are esophageal
squamous cell carcinoma (ESCC) (1), and as the fourth cause
of cancer death, the 5-year survival rate remains at 15-40%
after current treatments (2-4). Indeed, the main causes of poor
prognosis for ESCC patients are local invasion and lymph node
and distant metastasis; thus, early detection is a key factor in
increasing survivability (3), although the lack of effective and
specificity markers still plagues the diagnosis. Of note, since
carcinogenesis is a multi-step process, the diagnostic indices,
such as epithelial mesenchymal transition (EMT), invasion,
metastases, and recurrence, should dynamically change with
the occurrence and development of tumors (5).

For squamous neoplasms, such as ESCCs, EMT is a crucial
process, in which cancer cells lose polarity and reduce adhe-
sion, contributing to migration to and invasion of surrounding
issues (6). Therefore, discovering the mechanism and key
factors that control EMT in tumors would provide strategies
to solve the above dilemma. Recent data have demonstrated
that microRNAs (miRNAs) as non-coding small RNAs not
only exist widely in organisms, but also govern the expres-
sion of different genes by binding to the 3'-untranslated region
of target genes and participating in a series of important
processes, including differentiation, proliferation, apoptosis
and EMT (7-9). However, study results are conflicting, and
microRNAs play roles as tumor-suppressors or carcinogenic
factors in various human malignancies (10). Studies have
shown that miRNA-let-7 as a tumor suppressor, apparently has
low expression in many tumor types, such as head and neck,
gastric, lung, ovarian and esophageal cancers (11-16). Among
the let-7 family, let-7a, have been implicated in the inhibition of
EMT in nasopharyngeal, hepatocellular and rectal carcinoma,
and breast cancer (17-20). Specifically, as a highly conserved
RNA-binding protein, Lin28, which negatively regulates
the maturation of let-7 by binding to the terminal loop of its
precursor, has also been positively correlated with the cancer
aggressiveness and poor prognosis of EC patients (12,16,17).
Therefore, it is worth considering whether the changes of let-7a
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have a potential indicative effect of EMT, even metastasis for
ESCC.

At this stage, the occurrence of EMT involves multiple
signal transduction pathways, such as Notch, TNF-a, TGF-f,
Wnt/f-catenin and others in tumors (19,21). Given the many
research theories in existence, there can be no doubt that the
Whnt signaling plays a critical role in deciding the destiny
of cancer cells. It has now been definitively established that
[-catenin migrates to the nucleus, interacts with transcription
factors TCF/LEF, and regulates the expression of downstream
target genes, such as cyclin D1, c-myc, etc., thereby inducing a
series of biological functions including self-renewal, differen-
tiation, proliferation and migration (22). However, controversial
evidence suggests that Wnt signaling consists of a series of
oncogene and tumor-suppressor genes. Nonetheless, the
cascading effect of downstream target miRNAs has attracted
much attention in recent years (23). Regarding ESCC, our
previous study identified that interleukin-23 (IL-23) promotes
EMT via the Wnt/p-catenin pathway (24). Additionally, recent
research revealed that the Wnt pathway could cooperate with
Lin28, and the abnormal activation of Wnt/B-catenin signaling
plays a significant role in the metastasis and recurrence of
esophageal cancer (16,19,25-27). However, there is currently
no evidence that let-7a acts as a prognostic indicator via
Wnt/Lin28 regulation in ESCC.

In this study, we aimed to explore the role of Lin28/let-7a
in regulation of migration, invasion and metastasis in ESCC.
We found that let-7a, out with other members, was negatively
correlated with higher TNM staging and recurrence of ESCC
patients. Moreover, we showed that Lin28 knock-down or
let-7a mimic repressed the invasion, EMT and metastasis.
Furthermore, we identified an important role of Wnt signaling
in the maintaining Lin28 of ESCC cells. We thus identify
an important biochemical and functional link between
Lin28/let-7a with the Wnt pathway in ESCC progression.

Materials and methods

Patients and tsissues. The Medical Ethics Committee of
Jiangsu University has approved this study. A total of 70 tumors
and para-carcinoma tissues were obtained from patients who
had ESCC, had not undergone chemotherapy or radiotherapy,
had signed informed consent before surgical resection, and had
data that were collected from 2011 to 2013 at the Affiliated
Hospital of Jiangsu University (Zhenjiang, China). All tissue
samples were confirmed by independent pathologists, frozen
in liquid nitrogen, and stored at -80°C. Patients who devel-
oped any local recurrence or distant metastasis diagnosed by
computerized tomography scan within 3 years after therapy
are defined as recurrence (28).

Cell lines and RNA interference. The ESCC cell lines TE-1,
ECA109 and KYSE-150, and normal esophageal squamous
epithelium cell line Het-1a were purchased from the Cell Bank
of the Chinese Academy of Sciences (Shanghai, China). All
cells were cultured in RPMI-1640 medium containing 10%
FBS, 100 1U/ml penicillin and streptomycin at 37°C, 5%
CO,. All media were purchased from Gibco (Grand Island,
NY, USA). The following siRNA sequences were designed
and synthesized by GenePharma Company (GenePharma,
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Shanghai, China): let-7a mimics 5-UGAGGUAGUAGGUUG
UAUAGUU-3' (forward), 5'-CUAUACAACCUACUACCU
CAUU-3' (reverse); negative control (NC) for mimics 5'-UUC
UCCGAACGUGUCACGUTT-3' (forward), 5'-ACGUGA
CACGUUCGGAGAATT-3' (reverse); let-7a inhibitor 5'-AAC
UAUACAACCUACUACCUCA-3"; NC for inhibitor 5-CAG
UACUUUUGUGUAGUACAA-3'. Mimics (50 nM) or inhibi-
tors (100 nM) were transfected into ECA-109 cell lines with
Lipofectamine 2000 reagents (Invitrogen, Shanghai, China)
according to the manufacturer's instructions. Untransfected
groups were cultured under normal conditions.

Molecular biology experiments. Total RNA was extracted
from ESCC tissues and cells with TRIzol reagent (Invitrogen,
Carlsbad, CA, USA) according to the manufacturer's instruc-
tions. Relative concentrations of RNA were quantified using the
BioMate 3S Analyzer (Thermo Fisher Scientific, Inc., San Jose,
CA, USA), normalized to the expression of U6 or GAPDH, and
performed using a GeneAmp® PCR systems 9700 (Bio-Rad,
Hercules, CA, USA). The following sequences of PCR primers
(Invitrogen, Shanghai, China) were used: let-7a (forward,
5'-GCCGCTGAGGTAGTAGGTTGTA-3' and reverse, 5-GTG
CAGGGTCCGAGGT-3"); let-7b (forward, 5-TGAGGTAGT
AGGTTGTGTGGTT-3' and reverse, 5'-GCTGTCAACGAT
ACGCTACCTA-3"); let-7c (forward, 5'-ACACTCCAGCTG
GGTGAGGTAGTAGGTT-3' and reverse, 5-GGTGTCGTG
GAGTCG-3"); U6 (primers: 5'-AACGCTTCACGAATT
TGCGT-3', forward, 5-CTCGCTTCGGCGCAGCACA-3'
and reverse, 5'-"AACGCTTCACGAATTTGCGT-3"); Lin28
(forward, 5'-AAAGGAGACAGGTGCTAC-3' and reverse,
5'-ATATGGCTGATGCTCTGG-3"); Snail (forward, 5-CTT
CTCCTCTACTTCAGTCTCTTCC-3'andreverse,5-TGAGGT
ATTCCTTGTTGCAGTATTT-3"); Slug (forward, 5'-AACAGA
GCATTTGCAGACAGGTC-3' and reverse, 5'-GCTACACAG
CAGCCAGATTCC-3"); GAPDH (forward, 5-TCAACGGAT
TTGGTCGTATTG-3' and reverse, 5“-TGGGTGGAATCATAT
TGGAAC-3'); and VEGF-C (forward, 5"TGTGTGTCCGTC
TACAGATGTG-3' and reverse, 5-TCGGCAGGAAGTGTG
ATTGG-3"). Relative expression levels were calculated using
the 2244 method and the specificity of PCR products was veri-
fied through 2% agarose gel electrophoresis. The main steps
of western blot analysis were performed according to standard
procedures as previously described (24). The kits containing
the nuclear and cytoplasmic extraction reagents were purchased
from KeyGen Biotech, Co., Ltd. (Nanjing, China).

Cell proliferation assay. Cell proliferation was assessed
by the Cell Counting Kit-8 (CCK-8) reagent according to
the manufacturer's protocol (Biosharp, Hefei, China). The
highly water-soluble tetrazolium salt of CCK-8 kit, WST-8,
is reduced by dehydrogenase activities in cells to produce a
yellow colored formazan dye, which is soluble in the culture
media and directly proportional to the number of living cells.
Briefly, the cells were seeded onto 96-well plates at a density of
5x10° cells/ml and allowed to adhere for 24 h. After 24, 48 or
72 h of incubation, 10 ul of CCK-8 solution was added to each
well, and the cells were incubated at 37°C for 1 h. The optical
density (OD) was measured at an absorbance wavelength of
450 nm in a microplate reader (Bio-Tek, Winooski, VT, USA).
All experiments were conducted at least in triplicate.
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Cell migration and invasion assay. For migration analysis,
4x10° ECA109 cells/well were plated onto 24-well plates with
complete medium. After scratching with a 10-u1 pipette tips,
followed by pretreatment with let-7a mimics or NC for 24 h,
the cells were washed twice with PBS, cultured in serum-free
medium, and photographed by a microscope (Olympus, Tokyo,
Japan) after 24 and 48 h. Prior to the Transwell migration assay,
ECA-109 cells were cultured with or without let-7a mimic
for 24 h. Subsequently, the cells were digested, resuspended
and seeded at a density of ~2x10° of cells/well into the upper
chambers, harboring a polycarbonate membrane (8 gm pore
size; Corning Incorporated, Corning, NY, USA) containing
serum-free medium, while medium containing 10% FBS was
deposited in the lower chambers. Cells that migrated through
the membrane were fixed and stained with 0.1% crystal violet
(Solarbio, Beijing, China), and then counted in three randomly
selected fields at x200 magnification. The results are expressed
as the percentage inhibition rate compared to control.

ELISA and immunofluorescence assays. As previously
described, the cell culture supernatants were collected,
centrifuged, and immediately stored at -80°C (24). ELISA
(Lianke Bio, Hangzhou, China) assay was utilized according
to the manufacturer's instructions. For immunofluorescence
assays, the cells were fixed and blocked, and successively
incubated with primary antibodies against E-cadherin (Cell
Signaling Technology, Inc., Beverly, MA, USA) and Vimentin
(Boster, Wuhan, China) overnight at 4°C, and subsequently
incubated with Cy3 or FITC-conjugated secondary antibodies
(BD, Biosciences, CA, USA) at room temperature for 1 h. The
cells grown on coverslips were counterstained with DAPI
(Sigma-Aldrich, St. Louis, MO, USA) and randomly imaged
using a fluorescence microscope (Olympus).

Statistical analysis. The results obtained from multiple
experiments were reported as the means + standard deviation.
SPSS 16.0 software was used for data handling, analysis, and
presentation. Distinctions between groups were analyzed by
Student's t-test or one-way analysis of variance (ANOVA) with
post hoc Student-Newman-Keuls test. Statistical significance
was set as P<0.05.

Results

The expression of let-7a is repressed in tissues of ESCC
patients. We first investigated the expression of let-7 family
members, including let-7a, let-7b and let-7c, in 70 pair of
surgically resected human ESCC and para-carcinoma normal
tissues by RT-qPCR analysis. The expression of let-7a, let-7b
and let-7c were apparently lower in tumors from ESCC patients,
among which a relative stable result showed that let-7a may
be more representative and focused (P=0.0089; P=0.0431;
P=0.0397) (Fig. 1A). To verify the specificity of RT-qPCR
products, we then categorized the specimens into two groups
based on recurrence and detected these products by agarose
gel electrophoresis. As shown in Fig. 1B, the let-7a target spec-
ificity band emerged at the 100 bp position and showed more
expression of let-7a among para-carcinoma normal tissues
no matter whether recurrence from ESCC patients. We next
investigated the association between let-7a and recurrence. The
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Table I. Correlation between let-7a and clinic-pathological
features of ESCC patients.

Clinicopathological let-7a
features Number (fold change) P-value
Sex
Male 40 0.39+0.02 0.5927
Female 30 0.37+0.03
Age, years
>50 56 0.38+0.02 1.0000
<50 14 0.38+0.05
Diameter of tumor, cm
>4 42 0.38+0.02 0.8058
<4 28 0.37+0.03
Differentiation
High 31 0.39+0.03 0.9203
Middle 17 0.38+0.03
Low 22 0.37+0.03
TNM stage®
/11 47 0.41+0.02 0.0258
1/1v 23 0.32+0.03
Location
Upper 15 0.36+0.03 0.6796
Middle 34 0.40+0.03
Lower 21 0.37+0.04
Recurrence®
Yes 41 0.33+0.02 0.0038
No 29 0.44+0.03

“Difference is considered significant when P<0.05. TNM, tumor node
metastasis; ESCC, esophageal squamous cell carcinoma.

expression of let-7a was significantly decreased in the tumor
tissues with or without recurrence compared to that of matched
normal tissues (P<0.01; P=0.0033; P=0.0017). Furthermore,
the expression of let-7a was significantly lower in the tumor
tissues with recurrence than in those without recurrence
(P<0.05; P=0.0120; Fig. 1C). The statistical results showed
that the expression of let-7a in ESCC tissues was decreased
compared to that in the matched normal tissues of 70 ESCC
samples and was significantly correlated with advanced stage
and tumor recurrence (Table I), indicating that the low expres-
sion of let-7a in most human ESCC cases might be involved in
the invasion, metastasis and poor prognosis of ESCC.

Repression of let-7a increases the motility of ESCCs in vitro.
To determine the relationship of let-7a expression with the
malignancy of ESCC, we next examined the expression of let-7a
among Het-1a cells and ESCC cell lines by RT-qPCR (Fig. 2A).
Compared with Het-1a, the expression of let-7a was significantly
lower for ESCC cells (P<0.01; P=0.0314; P=0.0130; P=0.0219).
Nevertheless, there were no significant differences among TE-1,
ECA109 and KYSE-150 cells (P>0.05; P=0.1192). Previous
studies have indicated that let-7 represses the proliferation



5268 LING et al: Wnt/Lin28 SUPPRESSING let-7a PROMOTES METASTASIS IN ESCC

10 *

75} : !

Log2 value (expression)
41]
[N
|
—

2.5
T N T N T N
0 — — —
Let-7a Let-7b Let-Tc
B C .
0.04 . e
500 bp —» g
2 0034 —
5
200 bp = g —
L 0.02+
[=%
Ed
100 bp — 3 _
T 0.014
L S ——— Target band 3 %
0.00 - T

MNormal Tumor MNaormal Tumor
tissues tissues tissues tissues Normal — Tumor  Normal  Tumor
tissues tissues tissues tissues
Without With

recurrence recurrence Without With
recurrence recurrence

Figure 1. The expression of let-7a in tumors and para-carcinoma tissues of ESCC. (A) The expression level of let-7a, let-7b and let-7c obtained from tumor (T)
and normal tissues (N) from 70 ESCC patients by RT-qPCR analysis. (B) The specificity of let-7a in tumors and normal tissues of ESCC (random samples
including recurrence or not) was verified through agarose gel electrophoresis. (C) The let-7a expression of tumor and normal tissues in pair (70 cases of ESCC
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of ECA109 cells (29). To examine whether let-7a-mediated by CCK-8 assay in ESCC cells transfected with let-7a mimics
inhibition affected cell motility, we determined proliferation  or inhibitors. Conversely, there was no significant difference
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Figure 3. Regulation of Lin28/let-7a on EMT and spreading in ESCCs. (A) Representative images of cell morphology performed in ESCC cells transfected
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(B) ECA109 cells were transfected with let-7a mimics or NC for 24 h and then

stained for E-cadherin (red), Vimentin (green), and cell nuclei (blue) (scale bar, 50 zm). The changes of E-cadherin and Vimentin were measured by western
blotting. (C) The relative expression of slug and snail was detected by RT-qPCR after ECA109 cells were transfected with siLin28 and (or) let-7a mimics.
(D) The expression changes of Lin28, VEGF-C, MMP2, MMP9, and VEGF-A after treatment with siLin28 and (or) let-7a mimics for 48 h. (E) ELISA assay

measured the secreted VEGF-C, MMP2, and MMP9 after transfection or not

among treatment groups of ECA109 cells at 24 and 48 h
(P>0.05; P=0.0120) (Fig. 2B), including TE-1 and KYSE-150
cells, even at 72 h (data not shown). Furthermore, differences in
let-7a expression in ECA109 cells showed no significant change
in Ki67 (a nuclear protein associated with proliferation) produc-
tion, compared to control (Fig. 2C). These data indicated that
let-7a has no effect on the proliferation of ESCCs. To address
the effect of let-7a on cell mobility in vitro, we performed the
wound healing and Transwell migration assays. The results
showed that let-7a mimics could markedly decrease the cell
migration rate at the edge of the scratch (Fig. 2D; P=0.0232).
Moreover, the migration assay also showed that the invasive-
ness of cells was significantly restrained after treatment with
let-7a mimics (Fig. 2E; P=0.0103). However, inhibitors of let-7a
had no evident effects (data not shown), potentially due to the
extremely low inherent expression of the molecules. These
results indicated that let-7a regulated the motility of ESCC cells
in vitro, independent of cell proliferation.

for 48 h in ECA109 cells. siLin28, siRNA-Lin28 treatment. ““P<0.01, "P<0.05.

Lin28/let-7a regulates the progress of EMT and spreading in
ESCCs. EMT is a well-known inducer of tumor metastasis,
and we thus speculated that let-7a also acts as a repressor of
this progress. Although there were no significant changes in
cell morphologies after up or downregulated let-7a expression
(Fig. 3A), the results of immunofluorescence and immunoblot-
ting assays showed that ECA109 cells treated with let-7a mimics
had an inhibited Vimentin expression and increased E-cadherin
expression, indicating that let-7a was involved in the stabiliza-
tion of EMT (Fig. 3B). We also examined the effect of Lin-28,
as an inhibitor of let-7a, on EMT in the presence or not of let-7a
mimics. The overexpression of let-7a inhibited the transcription
of snail and slug, and the interference of Lin28 showed the same
but relatively weaker effect; thus, the combined treatment of both
let-7a overexpression and Lin28 interference caused cumulative
effects (Fig. 3C; the downregulation of snail was 53.3+0.74;
72.2+0.81; 72.4+0.69% respectively; the downregulation of
slug was 49.9+0.66; 54.2+0.88; 69.9+0.77%, respectively).
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However, the enhanced let-7a expression did not affect the
expression of Lin28. In addition, we further investigated the
levels of VEGF-C, VEGF-A, MMP2 and MMP9, which are
widely considered as key indicators of metastasis. Similarly,
the expression of VEGF-C and MMP?9, but not VEGF-A and
MMP2, varied inversely with let-7a (Fig. 3D). ELISA results also
showed distinct decreases in the levels of VEGF-C (P=0.0303)
and MMP9 (P=0.0402) expression in the culture supernatant of
ECA109 cells, except MMP2 (P=0.6734) (Fig. 3E). These find-
ings suggested that let-7a regulates not only the transformation,
but also the stromatolysis and vessels regeneration with Lin28
in ESCCs.

The hyper-activation of Wnt/3-catenin suppresses let-7a by
Lin28. The Wnt pathway is a key signaling pathway of malig-
nancy; therefore, we assessed the inherent level of -catenin
among cells. The nuclear-localization expression of 3-catenin
was higher in ECA109 and TE-1 cells compared to that in
Het-1a cells (Fig. 4A), although there was no statistical signifi-
cance between both ESCCs (data not shown), and well-known
downstream proteins, such as cyclin D1 and Myc, they were
synergistically overactive. A recent study demonstrated that
let-7a can inhibit EMT through the Wnt pathway in hepatocel-
lular carcinoma stem cells (19); thus, we hypothesized that
let-7a may exert the same role in ESCC. Western blot analysis
showed that nuclear 3-catenin showed no significant change in
ECAI09 cells after treatment with let-7a mimics or inhibitors
at different times (Fig. 4B). Since Lin28 is a direct downstream
gene of the Wnt pathway (25,26), we next examined the effect
of Wnt activation on Lin28 expression in ESCCs. As shown in
Fig. 4C, LiCl (20 mM) upregulated Lin28 biosynthesis, while
ICG-001 potently prevented the accumulation of Lin28 at
10 #M. In contrast, the expression of let-7a was considerably
higher after the addition of ICG-001 at 24 and 48 h (P<0.05;

P=0.0301, with the upregulation of 1.42+0.19 fold; P=0.0163,
with the upregulation of 1.91+0.20 fold) (Fig. 4D). Next, we
detected the expression of let-7a after treatment with LiCl and/or
siRNA-Lin28, and compared with LiCl treatment, there was a
significant decrease of let-7a under the interference of Lin28
(P=0.0412) (Fig. 4E). Similarly, the downregulation of Snail,
VEGF-C, and MMP?9 after Lin28 knockdown was reverted by
LiCl treatment (Fig. 4F). In conclusion, the activation of the Wnt
pathway suppresses let-7a by Lin28 in ESCCs.

Discussion

Let-7 has been recognized as one of the most prominent miRNAs
implicated in human malignancy (10-20). The expression of
let-7a, let-7b, and let-7c or other members was previously identi-
fied as significantly reduced in tumors, and the upregulation
of these miRNAs inhibited the process of proliferation, EMT
or metastasis. (18-20). In our study, we found low expression
of let-7a, let-7b and let-7c in ESCC tumors and that let-7a was
significantly inversely correlated with advanced stage, recur-
rence and poor prognosis. Therefore, the identification of let-7a
would definitely be helpful for the clinical decision and manage-
ment of ESCC. In vitro, the upregulation of let-7a by mimics
could markedly decrease the migration and invasiveness rate,
but it had no effect on proliferation in ESCCs. According to
the initial role of EMT for metastasis, our experiment further
revealed the accumulation of E-cadherin and weaker accumu-
lation of Vimentin, with distinct decreases of snail and slug
when let-7a was highly expressed. Moreover, the regulation of
VEGF-C and MMP9 were also dependent on let-7a levels. This
evidence indicated that the loss of let-7a has potential to detect
early signals of carcinogenic exposures for ESCC.

The Wnt/B-catenin pathway is involved in the develop-
ment and homeostasis of many normal organs or tissues, thus



MOLECULAR MEDICINE REPORTS 17: 5265-5271, 2018

its dysfunction often leads to terrible consequences, such as
tumors (19,21-23,25-27). Our previous study indicated that the
hyper-activation of Wnt/p3-catenin pathway stimulated by 1L-23
could promote EMT in ESCCs (24). Although recent evidence
has shown that let-7a inhibited the Wnt pathway in HCC stem
cells (19), the same character has not been confirmed in ESCCs.
Furthermore, we found that the inhibition of the Wnt pathway
decreased the level of Lin28 and let-7a restoration. In addition,
as the negative regulator of let-7a, Lin28 was selected to observe
the impact of Wnt signaling on promoting stromatolysis and
vessels regeneration. As expected, after stimulation of the Wnt
pathway by LiCl, malignancy was disrupted by siRNA-Lin28
or let-7a-mimic pretreatment. In this study, since the abnormal
activation of Wnt/B-catenin signaling in ESCC is inevitable,
the status of let-7a mediated by Lin28 may represent dynamic
progression.

In conclusion, our results revealed that compared to para-
carcinoma tissues, the suppression of let-7a in tumors, is closely
associated with the invasion, metastasis and poor prognosis of
ESCC. In addition, Wnt/B-catenin/Lin28 signaling induced
EMT, and metastasis would occur through the elimination of
let-7a. As a screening test for miRNA expression, such as serum,
could be easily obtained, these findings provide a novel factor
for the prognosis of ESCC in the future.
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