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Abstract
AIM: To investigate the expression profile of miRNA in 
esophageal squamous cell carcinoma (ESCC). 

METHODS: The expression profile of miRNA in ESCC 
tissues was analyzed by miRNA microarray. The ex-
pression levels of miR-143 and miR-145 in 86 ESCC pa-
tients were determined by real-time polymerase chain 
reaction (PCR) using TaqMan assay. The mobility effect 
was estimated by wound-healing using esophageal 
carcinoma cells transfected with miRNA expression 
plasmids.

RESULTS: A set of miRNAs was found to be deregu-
lated in the ESCC tissues, and the expression levels 
of miR-143 and -145 were significantly decreased in 
most of the ESCC tissues examined. Both miR-143 
and miR-145 expression correlated with tumor inva-

sion depth. The transfection of human esophageal 
carcinoma cells with miR-143 and miR-145 expression 
plasmids resulted in a greater inhibition of cell mobility, 
however, the protein level of the previously reported 
target of miR-145, FSCN1 , did not show any significant 
downregulation. 

CONCLUSION: These findings suggest that the de-
regulation of miRNAs plays an important role in the 
progression of ESCC. Both miR-143 and miR-145 might 
act as anti-oncomirs common to ESCC.
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INTRODUCTION
MicroRNAs (miRNAs) are an endogenous conserved 
class of  non-coding 20-22 nt small RNAs that regulate 
gene expression at post-transcriptional level by mainly 
binding to 3′-UTR of  target mRNAs, leading to mRNA 
degradation or translation inhibition[1]. Many miRNAs 
show sequence and function conservation between dis-
tantly related organisms, suggesting that this class of  small 
RNAs is an integral part of  essential cellular processes[2]. 
It was predicted that about 30% of  human genes are 
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regulated by miRNAs[3]. miRNAs regulate a variety of  
biological processes, including developmental timing, 
signal transduction, cell growth, and cell death[4]. The 
importance of  microRNA in cancer is highlighted by the 
observation that about 50% of  miRNAs are located in 
cancer-associated genomic regions or fragile sites, which 
are frequently amplified or deleted in tumorigenesis[5]. 
Moreover, accumulated evidence shows that miRNAs 
are aberrantly expressed in various cancers, suggesting 
that they play a vital role as a novel class of  oncogenes or 
tumor suppressor genes, depending on the targets they 
regulate[6]. Recent reports demonstrate a role for miRNA 
expression in disease progression and outcome[7].

Esophageal carcinoma is one of  the most lethal malig-
nancies in China and other Asian areas, with a significant 
low 5-year survival rate after curative surgery[8,9]. There are 
two major histologic types of  esophageal cancer: esopha-
geal squamous cell carcinoma (ESCC) and esophageal ad-
enocarcinoma. To date, many studies focusing on miRNA 
expression profiles in Barrett’s esophagus and esophageal 
adenocarcinoma have been reported[10]. Yang et al[11] identi-
fied 11 miRNAs showing statistically significant differenc-
es between the different progression stages of  esophageal 
adenocarcinoma. Nevertheless, there is still little infor-
mation available on specific miRNA expression patterns 
and their roles in ESCC. Feber et al[12] identified a set of  
differentially expressed miRNAs that could distinguish 
different esophageal tissue types and also discriminate ma-
lignant from normal esophageal tissue, including adeno-
carcinoma, squamous cell carcinoma, Barrett’s esophagus 
and high-grade dysplasia. These data suggest that miRNA 
expression profiling is now a promising method to iden-
tify key miRNAs which play important roles in esophageal 
carcinogenesis.

Chaoshan Area in China is the main coastal area and 
has a high ESCC morbidity rate[13]. The specific geograph-
ical environment and dietary habits of  the population may 
characterize some of  the specific features of  ESCC in this 
area, which might also be reflected in the miRNA expres-
sion profile in ESCC tissues. To develop novel diagnostic 
and therapeutic targets for esophageal squamous cell can-
cer, we first investigated the expression profile of  miRNA 
in three pairs of  clinical ESCC samples and confirmed the 
differences in expression of  relevant miRNAs using real-
time quantitative reverse transcription-polymerase chain 
reaction (qRT-PCR) in 86 pairs of  ESCC samples. The as-
sociations between miRNA expression and clinicopatho-
logical features were analyzed. Furthermore, we tried to 
identify the targets of  these differentially expressed miR-
NAs.

MATERIALS AND METHODS
Cell lines 
Human ESCC cell lines EC8712, KYSE150, EC109, 
EC18, SHEEC, KYSE180, KYSE70, and KYSE140 
were cultured in 199 or DMEM medium (Invitrogen, 
Carlsbad, CA, USA) plus 10% newly born calf  serum. 

Specimen collection
ESCC tissues and matched normal tissues were obtained 
from surgical specimens immediately after resection 
from patients undergoing primary surgical treatment of  
esophageal carcinoma from Oct 2007 to Dec 2008 in the 
Department of  Tumor Surgery of  Shantou Central Hos-
pital, China. No patient had received preoperative irradia-
tion or chemotherapy. The samples were flash frozen in 
liquid nitrogen and stored at -80℃ until RNA extraction. 
Among these samples, three were used for microRNA mi-
croarray analysis and 86 were using for qRT-PCR analysis. 
Tumor specimens underwent histological examination by 
a pathologist to confirm the diagnosis, verify the presence 
of  tumor, select those samples with at least 75% tumor 
tissue, and establish the pathological stage. Clinical and 
pathological information was extracted from the patients’ 
medical charts and pathology reports. The clinical data 
used for qRT-PCR analysis are shown in Table 1. Written 
consent for tissue donation (for research purposes) was 
obtained from the patients before tissue collection and the 
protocol was approved by the Institutional Review Board 
of  Shantou Central Hospital.

miRNA microarray
RNA labeling and hybridization were completed by 
KangChen Bio-tech Inc. (Shanghai, China) according to 
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Table 1  Clinical characteristics of esophageal squamous cell 
carcinoma used for quantitative reverse transcription-poly-
merase chain reaction analysis

Clinical parameter n

Gender
Male 62
Female 24

Age (yr)
< 55 35
≥ 55 51

Diameter
< 5 cm 57
≥ 5 cm 29

LNM
N0 53
N1 33

Invasion
T1   4
T2 18
T3 64

Histological type
Ulcerative 49
Medullary 24
Fungating 10
Others   3

Differentiation
Ⅰ 23
Ⅱ 51
Ⅲ 12

TNM stage
Ⅰ   3
Ⅱa 49
Ⅱb   4
Ⅲ 30



the manufacturer’s instructions. Briefly, total RNA from 
three pairs of  esophageal carcinoma and matched nor-
mal tissues were isolated using Trizol (Invitrogen, USA) 
and purified using the RNeasy mini kit (QIAGEN, Ger-
many). The concentration and quality of  total RNA were 
measured by NanoDrop ND-1000 at 260 and 280 nm 
(A260/280) and confirmed by gel electrophoresis. Each 
RNA sample from three pairs of  ESCC was separately 
labeled using the miRCURY Hy3/Hy5 labeling kit and hy-
bridized on the six miRCURYTM locked nucleic acid (LNA) 
array version 11.0 (Exiqon, Denmark), which contains 
probes for 1700 mature miRNAs. Scans were quantified 
using GenePix software (Molecular Devices). The data 
were exported to Microsoft Excel worksheets, log2 trans-
formed, normalized using global Lowess (Locally Weight-
ed Scatter plot Smoothing) regression algorithm (MIDAS, 
TIGR Microarray Data Analysis System), which we previ-
ously found to produce the best within-slide normalization 
to minimize the intensity-dependent differences between 
the dyes. Replicated spots on the same slide were averaged 
by obtaining a median ratio of  replicated spots. Between 
slides normalization was performed by scale normaliza-
tion to reduce between-slide variability. Only those with a 
greater than 2-fold increase or 2-fold decrease in expres-
sion in two samples were considered significantly changed. 
Samples were clustered according to their miRNA profile 
using Cluster 3.0 and shown using Treeview.

miRNA real-time RT-PCR quantification
qRT-PCR analysis of  miRNA expression was carried out 
using TaqMan MicroRNA Assay kits according to the 
manufacturer’s protocol (Applied Biosystems, USA). Briefly, 
total RNA was extracted using TRIzol Reagent (Invitrogen, 
USA) from clinical samples and ESCC cell lines. cDNAs 
were synthesized from total RNA using gene-specific prim-
ers. Reverse transcriptase reactions contained 10 ng RNA 
samples, 50 nmol/L stem-loop RT primer, 1 × RT buffer, 
0.25 mmol/L each of  the dNTPs, 3.33 U/μL MultiScribe 
reverse transcriptase and 0.25 U/μL RNase inhibitor. The 
15 μL reactions were incubated for 30 min at 16℃, 30 min 
at 42℃, 5 min at 85℃, and then held at 4℃. The 20 μL 
PCR reaction included 1.33 μL RT product, 1 × TaqMan 
Universal PCR master mix and 1 μL primers and probe mix 
of  the TaqMan MicroRNA Assay kit. Reactions were incu-
bated in a 96-well optical plate at 95℃ for 10 min, followed 
by 40 cycles at 95℃ for 15 s and 60℃ for 1 min. PCR reac-
tions were run on a 7500 Real Time PCR machine (Applied 
Biosystems) and analyzed using 7500 System SDS software.

U6 small nuclear RNA was used as an internal con-
trol to normalize RNA input. The Ct value is defined 
as the fractional cycle number at which the fluorescence 
passes the fixed threshold. The fold change was calculated 
using the 2-ΔΔCt method, presented as the fold-expression 
change in tumors relative to their corresponding normal 
tissues after normalization to the endogenous control. All 
experiments were carried out in triplicate.

Plasmid construction
Human genomic fragments of  miR-145 and miR-143 pre-

cursors with flanking about 200 bp were amplified by PCR 
using human genomic DNA as a template. PCR primers 
were designed as follows: miR143 forward: 5′-AAGCT-
TAAGGTCAAGGTTTGGTCCT-3′; miR143 reverse: 5′
-CTCGAGTGCTAAGATGGACACACTGG-3′; miR145 
forward: 5′-AAGCTTCAGAGGGTTTCCGGTACTT -3′;  
miR-145 reverse: 5′-CTCGAGAGCCTCACAGGGAT-
GTTATG-3′. The PCR products were cloned into the 
pDNA3.0 vector and named pcDNA-miR145 and pcD-
NA-miR143, respectively.

Transfection
Approximately 2 × 105 of  KYSE150 and KYSE180 cells 
were seeded and cultured in 6-well plates, respectively. For 
each well, 2.0 μg of  plasmids were added to 100 μL Opti-
MEM medium and 10 μL of  Superfect (QIAGEN, Ger-
many). The mixture was added to the cells and incubated 
for 2 h before replacing the medium. Stable clones were 
generated by selection in complete culture medium con-
taining 400 mg/L of  G418.

In vitro wound-healing assay
KYSE150 and KYSE180 cells were seeded in a 6-well 
dish, and incubated overnight yielding a confluent mono-
layer for wounding. Wound healing was performed using a 
tip with a flat point. An image was taken at different time 
points in each visual field at 50 ×.

miRNA target prediction
TargetScan (release 5.1, http://www.targetscan.org/) was 
used to analyze potential target genes for the deregulated 
microRNAs.

Western blotting
Total cell lysates were prepared in RIPA buffer [50 mmol/L 
TrisHCl, pH 8.0, 150 mmol/L NaCl, 1% (vol/vol) Nonidet 
P-40, 0.5% (wt/vol) sodium desoxycholate, 0.1% (wt/vol) 
SDS] containing the complete protease inhibitor cocktail. 
Western blotting analysis was performed as described with 
the following primary antibodies: monoclonal mouse anti-
fascin (DAKO, Denmark) and mouse anti-β-actin (Sigma, 
MO, USA). Experiments were repeated in triplicate.

Statistical analysis
Statistical differences between tumor and normal tissue 
were evaluated using the paired t-test. Statistical differenc-
es between clinicopathologic parameters and miRNA fold 
change were evaluated using ANOVA. The correlation 
coefficients of  miR-143 and miR-145 were calculated us-
ing the Spearman correlation. P values less than 0.05 were 
considered statistically significant. All calculations were 
performed using Statistical Program for Social Sciences 
(SPSS) software 13.0 (SPSS Inc., Chicago, IL, USA).

RESULTS
Patient characteristics
The group specimen used for qRT-PCR was obtained 
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from 62 males and 24 females and their details are shown 
in Table 1. The average age of  these patients was 54 
years and ranged from 40 to 75 years. Fifty-seven patients 
(66.3%) had tumors smaller than 5 cm, and 29 (33.7%) 
had tumors greater than 5 cm. Lymph node metastases 
were observed in 38.4% of  the patients (n = 33), while 
the remaining patients had no lymph node metastases. Of  
these patients, 4 (4.7%) of  86 were diagnosed at invasion 
T1, 18 (20.9%) at invasion T2 and 64 (74.4%) at invasion 
T3. Histological type was ulcerative in 49 cases, medullary 
in 24 cases, fungating in 10 cases and 3 cases were uniden-
tified. Seventy-four cases were well differentiated (Ⅰ + Ⅱ) 
and 12 cases were poorly differentiated. Taken together, 
the numbers diagnosed in the four clinical stages were 3, 
49, 4 and 30, respectively. After two years of  follow-up, 
the overall survival rate of  the 86 ESCC patients was as 
high as 84.9% with only 13 deaths reported. The impact 
of  the expression of  miRNAs on patient survival will be 
analyzed in a future study. 

Differential expression of miRNAs found in ESCC
Using miRNA microarray, we then identified the miRNAs 
that were differentially expressed in tumor and non-tumor 
samples. Only miRNAs that were altered by at least 2-fold 
in at least two of  the samples were considered significant 
candidates. Using these strict criteria, we identified 33 
upregulated miRNAs and 40 downregulated miRNAs 
between normal and cancer tissues. Heat maps depict the 
relative expression level of  mature miRNAs indicated by 
microarray analyses of  the samples from three patients 
(Figure 1). This showed that the changes from two chips 
in each clinical case were consistent.

In accordance with previous reports[12,14], miR-21 was 
observed to be the most upregulated miRNA with an 
average 24.4-fold change. miR-203 was the most down-
regulated with an average 4.3-fold change. miR-203, miR-
99a and miR-100 were also found to be downregulated in 
this study. With the exception of  these, several miRNAs 
such as miR-143 and miR-145 were found to be changed 
in esophageal squamous cell carcinoma (Figure 1). On av-
erage miR-143 was downregulated 4.3-fold, while miR-145 
was downregulated 3.2-fold. miR-25 was only detected 
in one chip and was upregulated 2.3-fold. However, a 
previous report of  significant differential expression of  
miRNAs in ESCC[12,14-16], including miR-106b, -103, -107, 
-34b, -139 and -129, did not show significant changes in 
our study. All raw and normalized miRNA expression data 
are available from GEO publicly accessible server (http://
www.ncbi.nlm.nih.gov/geo/) with the accession number: 
GSE23142.

Downregulation of miR-143 and miR-145 in ESCC
To confirm our microarray data and to determine the 
clinical significance of  deregulated expression of  miRNAs 
in esophageal carcinoma, we evaluated the expression of  
two cancer-associated miRNAs, miR-143 and miR-145, 
in 86 clinical samples of  esophageal carcinoma and their 
matched normal tissues using qRT-PCR. These microR-

NAs were chosen as they had previously been shown to be 
differentially expressed in various tumors. U6 RNA expres-
sion did not differ significantly between tumor and non-
tumor tissue in our study population (data not shown). 
As shown in Figure 2, the expression level of  miR-145 

was significantly downregulated in ESCC compared to 
matched normal tissues (P = 0.001), and no statistically 
significant difference in miR-143 expression between the 
two groups was observed (P = 0.436). 

Using the 2-ΔΔCt method and a 2-fold change crite-
rion, the qRT-PCR results showed that the expression 
of  miR-143 was downregulated in 47.7% (41/86) and 
miR-145 was downregulated in 61.6% (53/86) of  the 
clinical samples of  esophageal carcinoma (Figure 3). The 
qRT-PCR results showed good consistency with the mi-
croRNA microarray results. In order to investigate the 
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Figure 1  miRNAs are deregulated in esophageal squamous cell carcinoma 
as detected by microRNA microarray. Three pairs of esophageal carcinoma 
and normal tissue matches were analyzed by miRCURY LNA™ microRNA Arrays 
v.11.0. Each RNA sample was dye-swap labeled. Unsupervised hierarchical clus-
ter analysis of miRNA expression in three esophageal carcinoma patients. Rows: 
miRNAs; columns: cases. The analysis showed that two chips in each case were 
consistent. For each miRNA, red represents higher expression and blue repre-
sents lower expression than the average expression. S1, sample 1; S2, sample 2; 
S3, sample 3.
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clinical values of  miR-143 and miR-145, we analyzed the 
relationships between the expression levels of  these two 
miRNAs in cancer tissues and clinicopathological factors 
of  patients with esophageal carcinoma. The mean fold 
changes of  miRNAs in esophageal carcinoma samples 
and their possible connections with cancer are presented 
in Table 2. Significant correlations between miR-143 and 
miR-145 levels in the primary tumors and tumor invasion 
were observed (P = 0.000 and P = 0.001, respectively, Fig-
ure 4). Furthermore, the co-expression of  miR-143 and 
miR-145 was analyzed with the Spearman correction and 
showed a value of  0.967 (P = 0.000).

miR-143 and miR-145 inhibit cell mobility
The expression levels of  miR-143 and miR-145 were 
significantly downregulated in ESCC cell lines (Figure 
5A). Following transfection with pcDNA-miR143 and 
pcDNA-miR145, the expression levels of  these two 
microRNAs were significantly increased (Figure 5B). In 
the wound-healing assays, the distance KYSE150 and 
KYSE180 stably transfected cells moved in a wounded 
cell monolayer on plastic was determined, together 
with pcDNA transfected cells which were used as con-
trols. The results showed that the cells transfected with 

miR-145 and miR-143 migrated very small distances and 
were unable to achieve wound closure (Figure 5C and D, 
respectively). For stably transfected KYSE150 cells, 89% 
of  the wounds containing the control cells (16/18 visual 
fields) were closed or were healing, while only 58% of  
the miR-143 transfectant (7/12 visual fields) and 18% of  
the miR-145 transfectant (3/17 visual fields) were healing. 
For stably transfected KYSE180 cells, the percentage of  
healing in the control, miR-143 transfectant and miR-145 
transfectant was 50% (6/12), 42% (5/12) and 0% (0/6), 
respectively.

miRNA target prediction and identification
Since miR-143 and miR-145 can inhibit the mobility 
of  esophageal carcinoma cells, we tried to identify their 
targets that related to cell mobility. Recently, FSCN1 
has been proved to be a target of  miR-145 both in the 
esophageal squamous cell lines TE2 and TE13 and in 
bladder cancer[17,18]. However, our results showed that the 
protein level of  FSCN1 did not significantly change in the 
miR-143 and miR-145 stable expressing KYSE150 and 
KYSE180 cells, respectively (Figure 6A and B). Using Tar-
getScan, we found that the 3′-UTR of  FSCN1 contained 
hundreds of  miRNA binding sites, especially four con-
served binding sites for miR-145 and two non-conserved 
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Table 2  Associations between expression levels of miR-143 
and miR-145 and clinicopathological features

miR-143 miR-145

median ± SD P value median ± SD P value

Gender
Male 1.43 ± 2.99 0.805 0.82 ± 1.61 0.718
Female 1.27 ± 1.72 0.95 ± 1.32

Age (yr)
< 55 1.67 ± 3.54 0.418 1.15 ± 1.99 0.138
≥ 55 1.19 ± 1.92 0.65 ± 1.08

Diameter (cm)
< 5 1.47 ± 2.02 0.701 0.93 ± 1.31 0.497
≥ 5 1.23 ± 3.71 0.69 ± 1.89

LNM
N0 1.47 ± 3.17 0.717 0.88 ± 1.71 0.815
N1 1.25 ± 1.70 0.80 ± 1.16

Tumor stage
T1 6.31 ± 9.33  0.000b 3.33 ± 4.70  0.001b

T2 0.80 ± 1.32 0.34 ± 0.30
T3 1.25 ± 1.87 0.84 ± 1.26

Histological type
Ulcerative 1.45 ± 3.28 0.996 0.79 ± 1.76 0.955
Medullary 1.29 ± 1.72 0.90 ± 1.23
Fungating 1.32 ± 1.70 0.90 ± 1.13
Others 1.48 ± 1.18 1.27 ± 0.98

Differentiation
Ⅰ 1.60 ± 2.11 0.907 0.87 ± 1.31 0.925
Ⅱ 1.30 ± 3.12 0.81 ± 1.70
Ⅲ 1.38 ± 1.60 1.00 ± 1.15

TNM stage
Ⅰ 0.76 ± 1.00 0.971 0.94 ± 1.39 0.998
Ⅱa 1.41 ± 2.18 0.83 ± 1.31
Ⅱb 1.06 ± 1.47 0.95 ± 1.48
Ⅲ 1.46 ± 3.60 0.87 ± 1.90

bP < 0.01.
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Figure 2  Differential expression of miR-143 (A) and miR-145 (B) in esopha-
geal squamous cell carcinoma compared to normal tissue. Each value 
represents the relative expression using the 2-ΔCt method with U6 RNA as an en-
dogenous control. miR-145 is significantly deregulated in esophageal carcinoma 
patients (P = 0.001). 
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binding sites for miR-143 (Figure 7). Moreover, we also 
found other predicted targets of  miR-143 and miR-145 
that related to cell mobility using TargetScan (Table 3).

DISCUSSION
Accumulated studies have indicated that microRNAs, 

posttranscriptional modulators of  gene expression, are 
involved in the initiation and progression of  various ma-
lignancies. Many studies have demonstrated that some 
human miRNAs are consistently deregulated in human 
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Table 3  miR-143 and miR-145 predicted targets related to cell mobility
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miR-143 LASP1 (LIM and SH3 protein 1) Functions as an actin-binding protein and possibly in cytoskeletal 
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EPB41 [erythrocyte membrane protein band 4.1 (elliptocytosis 1, 
RH-linked)]
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MYO3A  (myosin ⅢA) Belongs to the myosin superfamily, an actin-dependent motor protein
MARCKS (myristoylated alanine-rich protein kinase C substrate) An actin filament crosslinking protein involved in cell motility
SVIL (supervillin) Tightly associated with both actin filaments and plasma membranes
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growing actin filaments.
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invasion (P = 0.000 and P = 0.001, respectively). 
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cancer, suggesting a role for these genes in tumorigene- sis[19]. A comparison between human cancers and adjacent 
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Figure 5  miR-143 and miR-145 inhibited esophageal squamous cell carcinoma cell mobility. A: The expression levels of miR-143 and miR-145 in esophageal 
squamous cell carcinoma (ESCC) cell lines. Using normal tissue as the control, both miRNAs were significantly downregulated in ESCC cell lines; B: The increased 
expression of miR-143 and miR-145 following stable transfection. Quantitative reverse transcription-polymerase chain reaction demonstrated a significant increase 
in the expression levels of miR-143 and miR-145 in KYSE150 and KYSE180 cells transfected with the respective expression plasmids compared with the levels in 
control cells (bP < 0.01); C, D: The increased expression of miR-143 and miR-145 inhibited the mobility of both KYSE150 and KYSE180 cells. The miRNA stably 
transfected cells were seeded in a 6-well plate, streaks were made using a tip when the cells were grown to almost confluence 24 h later. Streaks were photographed 
at different intervals at 50 ×. This showed that upregulation of miR-143 and miR-145 can prevent ESCC cell wound healing. These findings are shown in (C) and (D).
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normal tissues have revealed distinct miRNA expression 
profiles. To develop novel diagnostic and therapeutic tar-
gets for ESCC, we investigated the expression profile of  
miRNA in ESCC.

In this study, our miRNA microarray results partially 
agree with Feber’s and Guo’s findings, including miR-21 
and miR-203, miR-99a and miR-100, respectively, which 
further support the robustness of  our results. With the 
exception of  deregulated miRNAs identified in Feber’s 
and Guo’s reports, we also found common differentially 
expressed miRNAs as reported recently by Ogawa et al[16], 
including the upregulation of  miR-21 and the downregula-
tion of  miR-133b and miR-145. Nevertheless, this is the 

first time that the downregulation of  both miR-143 and 
miR-145 in esophageal squamous cell carcinoma has been 
reported. All these results indicate that the miRNA expres-
sion profile in ESCC from the Chaoshan Area in China 
was significantly altered and showed apparent regional 
features. These results have provided new ways of  under-
standing the mechanism of  ESCC in Chaoshan Area.

A number of  reports have shown that miR-143 and 
miR-145 are downregulated in various cancer cells, in-
cluding colorectal cancer, nasopharyngeal carcinoma, 
lung cancer and B-cell malignancies[20-23]. To our knowl-
edge, we have performed the largest study to date which 
assesses the potential diagnostic and prognostic utility of  
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and KYSE180 cells when the expression of both miRNAs was upregulated by transfection with their corresponding expression plasmids.

Figure 7  Human FSCN1 3′-UTR and its possible miRNA target sites predicted by the TargetScan program. A: The four conserved binding sites for miR-145 and 
two non-conserved binding sites for miR-143 are indicated by black boxes; B: The detailed seed sequence positions and sequence pairing for miR-143 and miR-145 
with FSCN1.
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miRNAs in esophageal squamous cell cancer. Consistent 
with the aforementioned previous reports, our miRNA 
microarray and qRT-PCR results revealed that miR-143 
and miR-145 were under-expressed in most esophageal 
carcinoma specimens, compared with matched normal 
tissue samples. These results imply that these two miR-
NAs might serve as novel diagnostic and therapeutic 
targets for esophageal squamous cell cancer. 

However, the pathobiological significance of  aberrant 
miRNA expression in human esophageal squamous cell 
carcinoma has not been well documented. In this study, we 
found that both miR-143 and miR-145 correlated with tu-
mor invasion. This suggested that both of  these miRNAs 
might be associated with esophageal carcinoma progres-
sion. To date, little information is available on the correla-
tions between miR-143 and miR-145 and the clinicopatho-
logic features of  other tumors. It was reported than there 
was no relationship between miR-143 and miR-145 ex-
pression and other clinicopathological features, except that 
miR-145 expression was related to cancer site following 
the analysis of  98 primary colorectal cancer specimens[20]. 
Slaby et al[24] also found that colorectal cancer tumors larger 
than 50 mm in maximum diameter were characterized by 
low expression of  miR-143 and miR-145. Clapé et al[25] 
showed that miR-143 expression levels were inversely cor-
related with advanced stages of  prostate cancer. Therefore, 
the roles of  miR-143 and miR-145 in esophageal squa-
mous cell carcinoma progression remain to be revealed. 

Xin et al[26] showed that miR-143 and miR-145 selec-
tively target genes that regulate the actin cytoskeleton in 
smooth muscle cells, which is intimately coupled to cell 
migration. Migration of  esophageal squamous carcinoma 
cells was consistently reduced by over-expression of  
miR-143 and miR-145 in our wound-healing experiments. 
It has been reported that FSCN1 is a target of  miR-145 
both in bladder cancer and esophageal carcinoma[17,18]. 
However, no significant downregulation of  FSCN1 pro-
tein was found in ESCC KYSE150 and KYSE180 cells, 
while the expression of  miR-143 and miR-145 was res-
cued. This controversial result may be due to the specific-
ity of  these cell lines. Using TargetScan, we also found 
other predicted targets of  miR-143 and miR-145 related 
to cell mobility, such as LASP1 and ARF6. These results 
implied that FSCN1 could be regulated by other miRNAs 
in ESCC cell lines except the TE series[16]. The targets of  
miR-143 and miR-145 in KYSE150 and KYSE180 cells 
remain to be identified.

Interestingly, the chromosome loci of  both miR-143 
and miR-145 are very close to each other within approxi-
mately 2 kb on 5q32, which led us to speculate that both 
precursors originate from the same primary transcript. In 
our study, we found that these two miRNAs were highly 
co-expressed in 86 esophageal tumors, with Spearman 
correlation coefficients of  0.967 (P = 0.000). This indi-
cated that miR-143 and miR-145 might be regulated by 
the same factor(s) and generated from the same primary 
transcript (pri-miRNAs). However, various results have 
suggested that there may be different mechanisms for 
the transcriptional regulation of  this locus. miR-143 and 

miR-145 could be transcribed individually and co-tran-
scribed. Zhang et al[27] demonstrated that miR-143 is tran-
scribed by nuclear factor κB, and the expression levels of  
miR-143 were dramatically increased in metastatic HBV-
HCC and HCC patients. Xu et al[28] found that the 1.5 kb 
sequence upstream of  miR-145 has an intrinsic promoter 
activity, and such activity is repressed by OCT4, which is 
one of  the targets of  miR-145. Cordes et al[29] also found 
that miR-143 and miR-145 were direct transcriptional 
targets of  the serum response factors, myocardin and 
Nkx2-5, in multipotent murine cardiac progenitors. The 
transcription regulation of  miR-143/-145 seems to be 
tissue-specific.

In summary, we report that miRNAs were deregu-
lated and miR-143 and miR-145 were downregulated in 
ESCC. Furthermore, rescued expression of  miR-143 and 
miR-145 can inhibit cell mobility. This study provides the 
first evidence for the anti-oncogenic activity of  miR-143 
and miR-145 in the development of  esophageal squamous 
cell cancer. Targets of  these two miRNAs remain to be de-
fined. These results indicate that miRNAs may eventually 
constitute useful biomarkers as well as therapeutic targets.
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