
ONCOLOGY LETTERS  16:  3935-3942,  2018

Abstract. The aim of the present study was to investigate 
the expression of long non‑coding(lnc) RNA‑extracellular 
matrix (ECM) in esophageal squamous cell carcinoma 
(ESCC) and its effect on ESCC metastasis. Using reverse 
transcription‑quantitative polymerase chain reaction 
(RT‑qPCR), the expression of lncRNA‑ECM in ESCC tissues 
was investigated and compared with that in corresponding 
adjacent tissues. In addition, the expression of lncRNA‑ECM in 
the human ESCC cell lines TE‑1, EC9706, KYSE150, Eca109 
and KYSE30 was also detected and compared with that in 
the normal esophageal mucosal epithelial cell line HET‑1A. 
The clinicopathological association between lncRNA‑ECM 
and ESCC was assessed. Silencing and overexpression of 
lncRNA‑ECM in ESCC TE‑1 and Eca109 cells determined 
the correlation between lncRNA‑ECM expression and 
ESCC invasion and metastasis. The possible target genes of 
lncRNA‑ECM were predicted and verified by bioinformatics 
analysis and experimental results. The expression level of 
intercellular adhesion molecule 1 (ICAM1) was detected 
in ESCC tissues by RT‑qPCR and the correlation between 
the expression of ICAM1 and lncRNA‑ECM was analyzed. 
Changes in the expression of ICAM1 in ESCC TE‑1 and Eca109 
cell lines were evaluated after knocking down lncRNA‑ECM 
and transfection of lncRNA‑ECM overexpression plasmids. 
The expression level of lncRNA‑ECM in the tissues of ESCC 

with lymph node metastasis were significantly increased 
compared with ESCC with no lymph metastasis (P<0.05). 
LncRNA‑ECM silencing notably reduced the invasion and 
metastasis of TE‑1 and Eca109 cells, while lncRNA‑ECM 
overexpression promoted the invasion and metastasis of the 
two cell lines. The expression level of ICAMI was directly 
correlated with the expression of lncRNA‑ECM, suggesting that 
ICAM1 may be the downstream target gene of lncRNA‑ECM. 
LncRNA‑ECM was revealed as being overexpressed in ESCC. 
LncRNA‑ECM expression was positively correlated with 
metastasis and may affect the metastasis of ESCC through 
ICAMI regulation. These findings indicate that lncRNA‑ECM 
may be promising as a novel biomarker for the diagnosis and 
prediction of prognosis for ESCC, and it may also serve as a 
novel therapeutic target for ESCC.

Introduction

Esophageal cancer is one of the most common malignancies, 
with an incidence rate that ranks sixth in China and fourth among 
the causes of cancer‑related mortality (1). Esophageal cancer is 
also one of the most common lethal tumors worldwide with the 
sixth highest mortality rate (2). Esophageal squamous cell carci-
noma (ESCC) accounts for >90% of the cases of esophageal 
cancer, and has a high degree of aggressiveness and complexity 
of biological behavior, making its clinical course variable and 
heterogeneous. A considerable number of ESCC patients have 
already metastasized at diagnosis. The metastasis of ESCC is 
the main cause of poor prognosis and mainly involves lymph 
node and distant metastasis (3). Previous studies demonstrated 
that the 5‑year survival rate of ESCC patients without metas-
tasis was 70‑92%, whereas it was only 18‑47% in those with 
metastasis (3,4). Therefore, an in‑depth understanding of the 
mechanism underlying ESCC metastasis is of high scientific 
and clinical value for improving the survival rate of ESCC.

Long non‑coding (lnc)RNAs are a class of mature RNAs 
with a transcription length of >200 bases, which is signifi-
cantly longer compared with that of mRNA. Despite having 
no coding ability, lncRNAs are involved in several processes, 
including gene imprinting, chromatin remodeling, cell cycle 
regulation, splicing regulation, mRNA degradation and 
translation regulation (5). They can regulate gene expression 
at the genetic, transcriptional and post‑transcriptional level, 
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and are widely implicated in most physiological as well as 
pathological processes (6). An increasing number of studies 
have demonstrated that differentially expressed lncRNAs are 
closely associated with tumor proliferation, invasion, metas-
tasis and prognosis, and have great potential of becoming 
new targets for tumor therapy (7,8). It was demonstrated that 
lncRNAs are closely related to ESCC (9‑11). However, little 
is known on their effect on ESCC metastasis. Therefore, it is 
crucial to identify differentially expressed lncRNAs in ESCC 
and investigate their function and underlying mechanism in 
ESCC metastasis.

LncRNA‑ENST00000589379 has been found to be 
highly expressed in ESCC tissues with undefined function 
by gene chips (12). In the present study, this novel lncRNA is 
referred to as lncRNA‑ECM. To further investigate the role 
of lncRNA‑ECM in ESCC metastasis, we investigated the 
correlation between its expression and the clinical pathology 
of ESCC using real‑time fluorescence quantitative PCR. 
Changes in cell invasion and migration capacity were detected 
following lncRNA‑ECM knockdown/overexpression in the 
ESCC TE‑1 and Eca109 cell lines by classical Transwell assay. 
Bioinformatics analysis and rescue experiments were used to 
examine the expression changes in the downstream geneinter-
cellular adhesion molecule 1 (ICAM1) in order to elucidate the 
mechanism of action of lncRNA‑ECM.

Materials and methods

Cases and specimens. Tissue samples from 62 cases with ESCC 
and matched paracancerous tissues were collected in Taizhou 
People's Hospital affiliated to Nantong University (Nantong, 
China) between September 2014 and December 2016. All 
the cases were confirmed by pathological examination. The 
patients included 43 men and 19 women, with a mean age at 
surgery of 65.75±6.39 years. None of the patients had received 
any radiotherapy or chemotherapy prior to surgery. The 
fresh specimens were immediately placed in liquid nitrogen; 
8‑10 min later, they were packed into RNAfixer (Takara, 
Dalian, China) and preserved at ‑80˚C. The tumors were 
classified according to the 7th edition of the American Joint 
Committee on Cancer TNM staging guidelines for esophageal 
cancer. The study was approved by the Ethics Committee of 
Taizhou People's Hospital affiliated to Nantong University and 
the informed consent of the patients was obtained.

RNA extraction and RT‑qPCR. Total RNA was extracted from 
ESCC samples and ESCC cell lines using the TRIzol reagent 
kit (Invitrogen; Thermo Fisher Scientific, Inc., Waltham, MA, 
USA) in accordance with the manufacturer's protocol; The 
total RNA quality and concentration was determined by UV 
spectrophotometry. Double‑stranded complementary DNA 
was synthesized by reverse transcription in accordance with 
the cDNA synthesis kit; qPCR was performed using the Script 
SYBR Green PCR kit (both Toyobo, Osaka, Japan). The primer 
sequences of lncRNA‑ECM were as follows: Forward, 5'‑CAA​
TAT​GTC​CGT​GGG​ACC​CT‑3' and reverse, 5'‑GGA​GGC​CAA​
ACA​ACT​GTG​GA‑3'. The primer sequences for ICAM1 were 
as follows: Forward, 5'‑TTG​AGG​GCA​CCT​ACC​TCT​GT‑3' 
and reverse, 5'‑GAT​AGG​TTC​AGG​GAG​GCG​TG‑3'. β‑actin 
was used as reference (forward, 5'‑CTG​GGA​CGA​CAT​GGA​

GAA​AA‑3' and reverse, 5'‑AAG​GAA​GGC​TGG​AAG​AGT​
GC‑3'). Each experiment was duplicated three times. Relative 
expression levels were calculated using the 2‑∆∆Ct method.

Microarray analysis  (12). LncRNA gene chip service 
was provided by Outdo Biotech [Agilent Human lncRNA 
Microarray  V2.0 (4x180K; design ID  062918; containing 
46,506 lncRNAs); Agilent Technologies, Inc., Santa Clara, 
CA, USA]. The operating process of the gene chip was as 
follows: First, RNA was prepared and double‑stranded cDNA 
was synthesized by reverse transcription; next, a fluorescently 
labeled cRNA was synthesized with cyanine‑3‑CTP (Cy3). 
Then, chip hybridization between the cRNA and the chip was 
conducted after measuring their concentration and purity. 
After elution, the original image was obtained by scanning 
through the Agilent Scanner G2505C (Agilent Technologies, 
Inc.). The Feature Extraction Software (version 10.7.1.1; Agilent 
Technologies, Inc.) was used to process the original image 
and extract the data. The GeneSpring software (version 12.5; 
Agilent Technologies, Inc.) was used to analyze normalization 
and variance. Finally, all the differentially expressed lncRNAs 
were screened out with the selection criteria of fold change 
(FC)>2 and P<0.05.

Table I. Association between long non-coding RNA‑ECM 
expression and the clinicopathological features of patients 
with ESCC.

Variable	 Patients 	 Mean ± SD	 P‑value

Age (years)			   0.528
  ≥60	 52	 4.64±1.58	
  <60	 10	 5.26±1.68	
Sex			   0.744
  Male	 43	 4.91±1.51	
  Female	 19	 4.35±1.76	
Tumor size (cm)			   0.867
  ≤3	 25	 4.51±1.78	
  >3	 37	 4.89±1.47	
Pathological			   0.609
differentiation grade
  Well	   6	 4.75±1.53	
  Moderately	 35	 4.74±1.55	
  Poorly	 21	 4.72±1.77	
T stage			   0.471
  T1‑2	 30	 4.37±1.61	
  T3‑4	 32	 5.08±1.54	
N stage			   0.029
  N0	 38	 4.20±1.56	
  N1	 24	 5.59±1.27	
TNM stage			   0.036
  Ⅰ‑Ⅱ	 43	 4.23±1.54	
  Ⅲ‑Ⅳ	 19	 5.87±1.07	

SD, standard deviation; ECM, extracellular matrix; TNM, tumor, 
node, metastasis; ESCC, esophageal squamous cell carcinoma. 
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Cell culture and transfection. The human ESCC cell lines 
TE‑1, KYSE150, Eca109, KYSE30, EC9706 and the normal 
human esophageal mucosal epithelial HET‑1A cell line 
were purchased from Shanghai Meixuan Biotechnology 
(Shanghai, China) and cultured in RPMI‑1640 (Corning 
Inc., Corning, NY, USA) medium containing 10%  fetal 
bovine serum (GE Healthcare Life Sciences, Logan, UT, 
USA) in 5% CO2 at 37˚C. In the logarithmic growth phase, 
TE‑1 and Eca109 cells were inoculated into 6‑well plates 
(4x105  cells/ml). When the cell healing degree reached 
90‑95%, the plasmids of lncRNA‑ECM silencing and over-
expression were transfected into the cells by Lipofectamine 
2000 transfection reagent (Invitrogen; Thermo Fisher 
Scientific, Inc.). The lncRNA‑ECM overexpression plas-
mids were synthesized according to the NCBI reference 
sequence. PcDNA3.1 vectors were used as null controls. 
After transfection for 48 h, the cells were used for the experi-
ments. The sequences of si‑lncRNA‑ECM were as follows: 
si‑lncRNA‑ECM 1#, sense, 5'‑CAG​GAA​AGC​CAU​ACC​AUG​
ATT‑3' and antisense,  5'‑UCA​UGG​UAU​GGC​UUU​CCU​
GTT‑3'; si‑lncRNA‑ECM 2# sense, 5'‑CCU​AUA​GAG​CGA​
CUG​UCA​ATT‑3' and antisense, 5'‑UUG​ACA​GUC​GCU​CUA​
UAG​GTT‑3'; si‑lncRNA‑ECM 3# sense, 5'‑CAG​CAA​ACU​
CGU​AGG​UCA​ATT‑3' and antisense, 5'‑UUG​ACC​UAC​GAG​
UUU​GCU​GTT‑3' (Sangon Biotech, Shanghai, China).

Cell invasion and migration assays. Transwell plates (Costar, 
New York, NY, USA) were used for the Transwell assays. 
After 12  h of transfection, the cells were inoculated into 
the 24‑well Transwell plate (Corning Inc.) at an inoculation 
volume of 4x103 /well. The membrane at the bottom of the 
upper chamber of the Transwell plate was coated with 100 µl 
(~25 µg) diluted Matrigel (BD Biosciences, Franklin Lakes, 
NJ, USA) and dried at 4˚C; 50 µl serum‑free culture medium 
was added to each well and cultured at 37˚C for 30 min. To 
digest and collect transfected cells, the cells were suspended 
in serum‑free medium at a density of 105/ml; 100 µl of the 
cell suspension was added to the upper chamber of the 24‑well 
Transwell plate. Complete medium with 500 µl 20% FBS was 
added to the lower chamber. The plates were incubated in an 
incubator with 5% CO2 at 37˚C for 24 h, washed with PBS 
twice, the upper layer of the cells was wiped with a cotton 
swab, fixed for 20 min in methanol, dyed for 10 min with 

0.1% crystal violet solution, and rinsed with distilled water 
until there was no stain under the optical microscope. Finally, 
five random x20 visual fields were observed, and the number of 
tumor cells was counted. The migration assay was performed 
in a similar manner, without the addition of Matrigel. All the 
experiments were performed in triplicate.

Statistical analysis. Student's t‑test was used to evaluate the 
significance of the difference between the two groups of 
lncRNA‑ECM expression in ESCC at the tissue level and the 
cellular level. One‑way ANOVA was used to compare the means 
of the multiple groups data. When the result is significant, the 
LSD post hoc test was then used to compare the means between 
two pairs in this group. The clinicopathological characteristics 
were analyzed by the Chi‑squared test or Wilcoxon's rank‑sum 
test. The correlations were assessed by Pearson's correlation 
analysis. Data are expressed as mean ± standard deviation 
of three independent experiments. P<0.05 was considered to 
indicate a statistically significant difference. All statistical 
analyses were performed by SPSS 22.0 (IBM Corp., Armonk, 
NY, USA).

Results

Microarray analysis. Among the 39 lncRNAs with signifi-
cant differences (FC>10) reported previously (12), due to the 
significant between‑group difference, non‑significant in‑group 
difference (Fig. 1A) and higher abundance compared with its 
origin (Fig. 1B) in the chip, lncRNA‑ECM was selected.

Potential functional analysis of lncRNA‑ECM. Using Gene 
Ontology (GO) and Kyoto Encyclopedia of Genes and 
Genomes (KEGG) analysis, we found that lncRNA‑ECM and 
its potential target genes are closely associated with cell cycle 
regulation, cell differentiation and other processes (Fig. 2A‑C), 
including extracellular matrix receptor interaction, cell cycle 
regulation, adhesive junctions, and other multiple signaling 
pathways associated with cancer (Fig. 2D), and it may also be 
involved in the pathogenesis of ESCC.

Expression of lncRNA‑ECM in ESCC tissues and association 
with clinicopathological parameters. To further investigate the 
biological behavior of lncRNA‑ECM in ESCC, we examined 

Figure 1. LncRNA‑ECM analysis. (A) LncRNA‑ECM were validated by reverse transcription‑quantitative polymerase chain reaction in 8 patients with ESCC. 
(B) The chip original signal of lncRNA‑ECM in 3 patients with ESCC. **P<0.01. ESCC, esophageal squamous cell carcinoma; Lnc, long‑non coding; ECM, 
extracellular matrix.
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the expression of lncRNA‑ECM in cancer tissues from 62 ESCC 
patients and corresponding paracancerous tissues by RT‑PCR. 
The results demonstrated that the expression of lncRNA‑ECM 
in ESCC tissues was significantly higher compared with that 
in adjacent tissues (Fig. 3A), which was in agreement with 
the microarray results. The experiments on cultured ESCC 
cell lines also yielded similar results: Compared with the 
normal human esophageal mucosal epithelial HET‑1A cell 

line, the expression of lncRNA‑ECM was significantly higher 
in all human ESCC cell lines (TE‑1, KYSE150, Eca109 and 
KYSE30; Fig. 3B). The clinicopathological characteristics of 
the 62 ESCC cases are listed in Table I. LncRNA‑ECM was 
significantly associated with lymph node metastasis (P=0.029; 
Table I and Fig. 3A) and TNM stage (P=0.036, Table I), but 
not with age, sex, tumor size, pathological differentiation or 
T stage (all P>0.05; Table  I). These findings indicate that 

Figure 3. Expression of lncRNA‑ECM in ESCC. (A) LncRNA‑ECM was upregulated in ESCC tissues and patients with lymphatic metastasis (N1) had 
increased lncRNA‑ECM expression. (B) Relative expression of lncRNA‑ECM in a panel of ESCC cell lines. *P<0.05 and **P<0.01. Lnc, long‑non coding; ECM, 
extracellular matrix; ESCC, esophageal squamous cell carcinoma.

Figure 2. LncRNA‑ECM GO and pathway analysis. (A) Cellular component of lncRNA‑ECM GO terms. (B) Molecular function of lncRNA‑ECM GO terms. 
(C) Biological process of lncRNA‑ECM GO terms. (D) LncRNA‑ECM pathway analysis. GO, Gene Ontology; Lnc, long‑non coding; ECM, extracellular 
matrix.
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overexpression of lncRNA‑ECM may be associated with 
ESCC metastasis.

Knockdown of lncRNA‑ECM decreases invasion and migration 
of ESCC cells. To explore the function of lncRNA‑ECM in 
ESCC invasion and migration, we selected two highest cell lines 

of TE‑1 and Eca109 to perform loss or gain of function assays. 
We transfected the specific siRNA of lncRNA‑ECM into TE‑1 
and Eca109 cell lines and utilized a classical Transwell assay to 
assess the effect of lncRNA‑ECM on the invasion and migra-
tion. The results revealed that the invasion and migration of 
ESCC cell lines decreased significantly after lncRNA‑ECM 

Figure 4. Knockdown of lncRNA‑ECM reduces the invasion and migration of ESCC cells. (A and B) The cell invasion ability decreased following knock‑down 
of lncRNA‑ECM. (C and D) The cell migration ability decreased following knock‑down lncRNA‑ECM. **P<0.01. Magnification, x200. Lnc, long‑non coding; 
ECM, extracellular matrix; NC, negative control; ESCC, esophageal squamous cell carcinoma.

Figure 5. Overexpression of lncRNA‑ECM increases the invasion and migration of ESCC cells. (A and B) The cell invasion ability increased following 
overexpression of lncRNA‑ECM. (C and D) The cell migration ability increased following overexpression of lncRNA‑ECM. **P<0.01. Magnification, x200. 
Lnc, long‑non coding; ECM, extracellular matrix; NC, negative control; ESCC, esophageal squamous cell carcinoma.
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silencing (Fig. 4). The result indicated that lncRNA‑ECM is 
involved in the regulation of ESCC cell invasion and migration.

Overexpression of lncRNA‑ECM increases invasion and 
migration of ESCC cells. To elucidate whether lncRNA‑ECM 
promotes ESCC cell invasion and migration, lncRNA‑ECM 
overexpression plasmids were transfected into ESCC TE‑1 and 
Eca109 cell lines, and the invasion and migration ability of the 
cell lines was evaluated after transfection. It was observed that 
the invasion and migration ability of ESCC cells was markedly 
increased in cells overexpressing lncRNA‑ECM (Fig. 5). This 
result confirmed that lncRNA‑ECM plays an important role in 
promoting ESCC cell migration.

LncRNA‑ECM may regulate ICAM1 in ESCC cells. As genes 
with similar spatial location are often the targets of lncRNA 
regulation  (6), the location of lncRNA‑ECM and nucleic 
acid sequences was analyzed by UCSC and BLAST, and we 
found that ICAM1 (intercellular cell adhesion molecule‑1) is 
adjacent to lncRNA‑ECM. We detected the expression level 
of ICAM1 in the 62 cases of ESCC using RT‑qPCR in the 
present study, and the results demonstrated that the expression 
level of ICAM1 was positively correlated with lncRNA‑ECM 
expression (Fig. 6A; Pearson's correlation, R=0.59, P<0.01). 
We further investigated whether the expression of ICAM1 
changed according to the level of lncRNA‑ECM in ESCC cells. 
It was observed that, after knocking down lncRNA‑ECM, 
the expression of ICAM1 also decreased, whereas the level 
of ICAM1 increased following transfection of lncRNA‑ECM 
overexpression plasmids (Fig. 6B and C), suggesting that 
ICAM1 may be a downstream target of lncRNA‑ECM.

Discussion

Despite a slight decrease in its incidence in recent years, 
ESCC remains one of the most common malignant tumors in 
China. Due to its high invasiveness and propensity for metas-
tasis, the prognosis of ESCC is not satisfactory. Over the last 
decades, the association between biomolecules and cancer has 
attracted extensive attention, and a number of studies on ESCC 
have been performed (13,14). However, only few sensitive and 
specific biomarkers for ESCC have been identified. Therefore, 
active research on the development of effective molecular 
markers will be beneficial in improving the diagnosis and 
prognosis of esophageal cancer.

With the rapid development of genome microarray and 
genome sequencing technology, a type of transcription without 
protein encoding, originally considered to be non‑RNA 
genome encoding transcription ‘noise’, has become a research 
focus in recent years  (15). Considering the abundance, 
variability, function and mechanism of lncRNAs, they may 
be the regulatory core of RNA, and an increasing number 
of studies have demonstrated that the differential expression 
of lncRNAs is closely associated with tumorigenesis and 
tumor development (7,8,16), which provides a new basis for 
understanding the mechanism underlying these processes. 
Since lncRNA AFAP1‑AS1 was found to be highly expressed 
in esophageal adenocarcinoma and silencing its expression 
significantly inhibited the proliferation, invasion and 
metastasis of esophageal adenocarcinoma cell lines (17), the 
research of lncRNAs and ESCC has attracted the attention 
of many scholars, and a few types of lncRNAs have been 
identified in ESCC. For example, lncRNA AFAP1‑AS1 (9), 

Figure 6. Correlation analysis between lncRNA‑ECM and ICAM1. (A) Positive correlation between lncRNA‑ECM and ICAM1 in ESCCs. (B) Following 
knock‑down of lncRNA‑ECM the level of ICAM1 decreases. (C) Following overexpression of lncRNA‑ECM the level of ICAM1 increased. *P<0.05 and 
**P<0.01 vs. the NC group. Lnc, long‑non coding; ECM, extracellular matrix; ICAM1, intercellular adhesion molecule 1; NC, negative control.
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HOTAIR  (10) and POU3F3  (18) are highly expressed in 
ESCC, and their high expression can promote the development 
of ESCC and adversely affect the prognosis. Following 
knockdown of these lncRNAs, the proliferation, invasion and 
migration ability of ESCC cells was significantly inhibited. 
In addition, the expression of lncRNA‑LET (19), UCA1 (20) 
and LOC285194  (21) is low in ESCC tissues, and their 
expression level is inversely associated with tumor size, TNM 
stage, lymph node metastasis, distant metastasis, survival rate 
and prognosis, whereas their overexpression can inhibit the 
migration of ESCC cells.

LncRNA‑ECM (lncRNA ENST00000589379) is a newly 
discovered lncRNA, which exhibited high expression in the 
ESCC gene chip (12). Sequence analysis demonstrated that 
lncRNA‑ECM was composed of 3,218 bp, and there were a 
number of cis‑regulatory elements, binding sites and hyper-
sensitive sites of DNase I in the region of the chromosome, 
indicating that the transcription status of this region was 
relatively active. There are abundant DNA hypermethylation 
regions and epigenetic regulatory loci in this region, such as 
histone H3K4me1, H3K4me3 and H3K36me3, among others. 
To some extent, histone modification and DNA methylation 
play important roles in the development and progression 
of ESCC (22,23), suggesting the functional significance of 
lncRNA‑ECM. In the present study, we investigated the 
expression of lncRNA‑ECM in ESCC at the cellular and tissue 
level. Combining the lncRNA microarray data and RT‑PCR 
results, the expression of lncRNA‑ECM in ESCC tissues 
was found to be significantly higher compared with that in 
the corresponding paracancerous tissues and nomal control 
cells, indicating that lncRNA‑ECM may be a biomarker for 
ESCC detection. In addition, we found that the expression 
level of lncRNA‑ECM in cancers with lymph node metastasis 
was significantly higher. The results demonstrated that the 
expression of lncRNA‑ECM was correlated with lymph node 
metastasis. We also investigated the association between the 
expression of lncRNA‑ECM and TNM stage, and observed 
that a higher expression of lncRNA‑ECM in patients with 
ESCC was associated with a more advanced TNM stage. 
Therefore, these findings suggest that lncRNA‑ECM may be 
a potential marker for ESCC prognosis. Subsequently, we 
transfected siRNA plamids with lncRNA‑ECM knockdown 
into ESCC TE‑1 and Eca109 cells and found that the invasion 
and migration ability of the two cell lines was diminished; 
by contrast, after transfecting lncRNA‑ECM overexpression 
plasmids, the invasion and migration ability of ESCC cells was 
enhanced, suggesting lncRNA‑ECM plays an important role 
in ESCC metastasis and may be a characteristic molecule for 
diagnosing ESCC and predicting its prognosis.

LncRNA signaling is associated with integrin pathways, 
extracellular pathways and local adhesion pathways. ICAM1, 
a member of the immunoglobulin superfamily (IGSF), is an 
important adhesion molecule (24) involved in cell metastasis, 
differentiation and proliferation. Recently, ICAM1 was reported 
to serve as a liver cancer and ESCC stem cell marker (25,26); it 
can also promote ESCC epithelial‑to‑mesenchymal transition 
(EMT) (27) and cause metastasis of ESCC cells by regulating 
the expression of tumor metastasis‑related genes, such as 
P53 (26). We predicted the possible role of ICAM1 as a target 
gene for lncRNA‑ECM according to bioinformatics analysis. 

The expression of ICAM1 in ESCC tissues was detected by 
RT‑PCR, and its expression level was found to be positively 
correlated with the expression of lncRNA‑ECM. Furthermore, 
after knocking down lncRNA‑ECM in ESCC cells, the level 
of ICAM1 decreased, while the expression level of ICAM1 
increased following lncRNA‑ECM overexpression. These 
data indicate that lncRNA‑ECM plays a regulatory role in 
promoting lymph node metastasis in ESCC, and this regula-
tion may be mediated by ICAM1.

In conclusion, we investigated the biological behavior of 
lncRNA‑ECM in ESCC and found it to be overexpressed in 
ESCC tissues. It may be deduced that lncRNA‑ECM plays 
an important role in oncogenesis and progression of ESCC 
by regulating ICAM1, and it may promote ESCC metastasis. 
Therefore, lncRNA‑ECM may be a new biomarker for diag-
nosing ESCC and predicting patient prognosis, and it may also 
represent a novel molecular target for the treatment of ESCC.
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