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Expression and clinical significance of C140rf166
in esophageal squamous cell carcinoma
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Abstract. Cl4o0rf166, a 28 kD protein regulating RNA
transcription and translation, may serve a critical role in
oncogenesis. The aim of the current study was to explore the
association between Cl4orf166 expression and esophageal
squamous cell carcinoma (ESCC) and to draw attention to the
association between Cl4orf166 and the initiation, progression
and prognosis of ESCC. Cl4orf166 expression in ESCC and
paired normal tissues was detected by immunohistochemical
staining, western blotting and reverse transcription-quantita-
tive polymerase chain reaction, and the association between
Cl40rf166 expression and clinicopathological characters of
ESCC was analyzed. Survival analysis was used to assess the
prognostic significance of C14orf166 and it was observed that
Cl40rf166 expression was higher in the ESCC tissues when
compared with adjacent non-cancerous tissues at protein
(P<0.001) and mRNA levels (P<0.001). There was a signifi-
cant difference in T stage, lymph node metastasis and TNM
stage in patients categorized according to different C14orf166
expression levels. The overexpression of Cl14orf166 was asso-
ciated with a shorter overall survival and disease-free survival,
and multivariate analysis indicated that Cl4orf166 was an
independent prognostic indicator. The present study indicates
that the expression of C140rf166 is elevated in ESCC, and is
potentially a valuable prognostic predictor for ESCC.

Introduction

As one of the most common types of cancer worldwide,
esophageal cancer ranks seventh in incidence and sixth in
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leading cause of cancer-associated mortality (1), occurring
with an incidence that varies by ~300-fold worldwide. China
and central Asia are represented with the highest rates,
particularly in certain counties of China bordering Henan,
Hebei and part of Shanxi province; the mortality is as high as
1,100/100,000 (2-4).

Esophageal squamous cell carcinoma (ESCC) is the
dominant pathological type, affecting males more often than
females (5). Its etiology involves several factors, including
genetic, environmental, dietary and hereditary influences (2).
Early stage ESCC clinical symptoms and signs are atypical and
difficult to detect, thus presenting challenges for diagnosis. In
addition, the progression from early to late stage ESCC may
be rapid, due to the fact that the esophagus lacks serosa and is
adjacent to important organs including the trachea and aorta. At
present, the widely recommended management of ESCC is the
combined strategy of surgical excision and concurrent chemora-
diotherapy, however efficacy remains unsatisfactory with a low
5-year survival rate and a high prevalence of invasion and metas-
tasis after treatment (6). Therefore, it is important for the control
and treatment of ESCC to identify and characterize clinically
applicable tumor-specific molecular biomarkers for early detec-
tion and targeted prevention. Traditionally, the clinical staging
system and pathological standards were used to predict clinical
outcome in ESCC, however these are of limited value. Unlike
other squamous cell carcinomas, a large proportion of ESCC
progresses to metastasis and the dissemination of cancer cells,
thus novel targets for clinical intervention are required.

Chromosome 14 open reading frame 166 (C140rf166) is a
28 kD protein whose conserved gene is located on chromosome
14 at 14g22.1, and a transcriptional regulator associated with
the repression of the centrosome architecture (7). C14orf166
was first identified as an influenza A virus-associated protein;
it can promote viral RNA replication and transcriptional
activation by positively modulating host RNA polymerase
(RNAP) IT and viral RNAP activities. The interaction between
Cl4orf166 and the virus polymerase complex is essential for
this function (8,9). Additionally, C140rf166 has been reported
to be a host protein that interacts with hepatitis C virus during
mRNA metabolism and affects host cellular function (10).
Cl4orf166 was also observed to modulate transcription and
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translation by interacting with various transactivators (11,12).
It is regarded as a shuttling protein that transports RNAs
between the nucleus and cytoplasm, and serves a prominent
role in RNA fate and selective gene expression. It has been
demonstrated that the C14orf166-DDX1-HSPC117-FAM98B
complex helps RNAs shuttle back and forth (13). Cl14orf166
has also been demonstrated to be a binding partner of Janus
kinase (JAK) 2, which can activate excessive signal transducer
and activator of transcription (STAT) 3 function to unbalance
its tumor promotion and anti-tumor function, hence initiating
tumorigenesis (14,15). An increasing number of studies have
demonstrated that C14orf166 overexpression was identified
in a variety of malignant tumor tissues compared with their
paired adjacent non-cancerous tissues, including pancreatic
cancer, brain tumor, cervical carcinoma and nasopharyngeal
carcinoma. Furthermore, C140rf166 has been regarded as a
potential serum biomarker for early diagnosis of tumors, in
addition to a predictor for poor prognosis (16-19). However,
Cl40rf166 expression and its role in ESCC require further
analysis.

In the present study, C14orf166 expression was detected
by immunohistochemistry, western blotting and reverse tran-
scription-quantitative polymerase chain reaction (RT-qPCR)
on ESCC tissues, adjacent non-cancerous tissues and several
esophageal cancer cell lines respectively. The association
between Cl4orf166 expression and the clinicopathological
characteristics of ESCC were analyzed, highlighting the asso-
ciation between Cl140rf166 overexpression and the occurrence,
development and prognosis of ESCC.

Materials and methods

Clinical samples and cell lines. The 100 patients enrolled in
the current study (83 males and 17 females) were recruited
from the Department of Thoracic Surgery (Xiangya Hospital;
Central South University, Changsha, China) between January
2010 and September 2012, and had been diagnosed with ESCC
by three pathologists. The age of the patients ranged from 41
to 74 years and the median age was 58.7 years. They had
no history of previous malignancies, and had not previously
received chemotherapy, radiotherapy or other treatments
before being sampled; the clinical and pathological data were
complete and reliable. Tumor differentiation and staging was
classified according to the 7th edition of TNM classification
of Union Internationale Contra Cancrum (20). Informed
consent was acquired from all patients before surgery and
the present study was approved by the Ethics Committee of
Xiangya Hospital, Central South University. The use of the
information and specimens collected has been handled and
anonymized according to the ethical and legal standards.

ESCC tissues and paired adjacent normal tissues (greater
than 5 cm away from the tumor margin) were obtained
from those patients by esophagus resection. All specimens
were immediately snap-frozen in liquid nitrogen and stored
at -80°C until RNA and total protein extraction could be
performed.

The subjects were followed-up every 3 months during the
first postoperative year and for a minimum of 6 months after-
wards for survival and recurrence inquiry until death or until
the end of the investigation.
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Human ESCC cell lines (TE-1, EC109 and EC9706)
were obtained from the Cell Bank of the Chinese Academy
of Sciences (Shanghai, China). A normal human esophageal
epithelial cell line (HEEpic) was purchased from the American
Type Culture Collection (Manassas, VA, USA).

RT-gPCR. Total RNA was extracted from tissues or cells
using TRIzol (Invitrogen; Thermo Fisher Scientific, Inc.,
Waltham, MA, USA) according to the manufacturer's protocol.
After treatment with the DNA-free kit (Ambion; Thermo
Fisher Scientific, Inc.) to remove the chromosomal DNA, the
complementary DNA was synthesized using the GoScript RT
kit (catalog no. A5001; Promega Corporation, Madison, WI,
USA) and stored at -20°C until use. The mRNA expression
levels of Cl14orf166 and B-actin were determined by RT-qPCR
using the ABI PRISM 7500 sequence detector system (Applied
Biosystems; Thermo Fisher Scientific, Inc.). The primer
sequences were sense/anti-sense: Cl4orf166: 5"-TGCATTGTC
AGCAGTTTTTGA-3/5-TGACTGGCTTCTTGGTTTAGC-3"
and B-actin: 5'-GCACCACACCTTCTACAATGAG-3/5-GAT
AGCACAGCCTGGATAGCA-3". The mRNA expression levels
of the target genes were normalized to the B-actin signal. All
the reactions were conducted in triplicate using 20 ul samples
containing 50 ng complementary DNA. The reaction protocol
involved heating for 10 min at 95°C, followed by 40 cycles of
amplification (15 sec at 95°C and 1 min at 60°C), and a final
extension step of 15 sec at 95°C and 15 sec at 60°C. The data
were analyzed using the ABI PRISM 7500 Sequence Detection
software. The expression of Cl4orf166 was described as
24804 (21).

Western blot analysis. The cells and tumor tissues were collected
and lysed on ice. Subsequent to centrifugation at 12,000 x g
for 20 min, the concentration of proteins was measured and
protein samples were denatured by boiling for 10 min, then
were and loaded onto a 10% SDS-PAGE gel for electropho-
resis. The proteins were transferred onto a PVDF membrane
(EMD Millipore, Billerica, MA, USA) which was then incu-
bated in the blocking solution at room temperature for 2 h.
Anti-Cl140rf166 (1:100; catalog no. 19848-1-AP; ProteinTech
Group, Inc., Chicago, IL, USA) and anti-GAPDH (1:5,000;
catalog no. MAB5718; R&D Systems, Inc., Minneapolis, MN,
USA) were used for western blotting, incubated at 4°C overnight.
The membranes were subsequently incubated with horseradish
peroxidase (HRP)-labeled goat anti-rabbit IgG (1:6,000;
catalog no. NB730-H; Novus Biologicals, LLC, Littleton,
CO, USA) or HRP-labeled goat anti-mouse IgG (1:1,000;
catalog no. HAF007; Novus Biologicals, LLC), for 1.5 h at
room temperature. Protein expression was normalized against
GAPDH expression. Bands were visualized with the BeyoECL
Plus Detection System (Beyotime Institute of Biotechnology,
Haimen, China) and Bio-Rad ImageLab software version 3.0
(Bio-Rad Laboratories, Inc., Hercules, CA, USA).

Immunohistochemistry staining. The rapid PV two-step
staining method used the following specifications: Paraffin
sections of 5 ym were obtained, which were heated at 65°C for
60 min, then dewaxed in xylene and rehydrated via an ethanol
series. Subsequently, high-temperature antigen retrieval was
conducted using a microwave in 0.1 M citrate solution (pH 6.0)
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for 10 min, followed by incubation in 3% H,0, at room temper-
ature for 20 min. The sections were then incubated in goat
serum at room temperature for 20 min, then incubated with
anti-C140rf166 rabbit polyclonal antibody (1:100) at 4°C over-
night. Subsequently, incubation with the secondary anti-rabbit
antibody was conducted for 20 min at room temperature, prior
to staining with DAB/hematoxylin, mounting and examination
under the microscope.

Immunohistochemical (IHC) staining was scored inde-
pendently by two pathologists who had no knowledge of the
patients' history or condition and any discrepancy was solved
by a consensus. The score of immunoreactivity was obtained by
calculating the extent and intensity of the staining of the cells
in a semi-quantitative manner. As described previously (22),
the standards for evaluation included the following: Positive
stain intensity (0, negative; 1, weak positive; 2, moderate
positive; 3, strong positive) and proportion of positive areas
(=10%=1, 10-50%=2, =50%=3). The staining score was the
multiplication of the two previous scores. A total of five high
power fields in each specimen were selected randomly with
the final score as an average of the five scores. Samples were
classified as negative when the final scores were 0-3 and posi-
tive when >4. C14orf166 expression was considered high when
the intensity of staining in the tumor cell nuclei was stronger
than that of the non-tumorous part and detection of normal
esophageal mucosa served as the negative control.

Statistical analysis. SPSS software (version 16.0; SPSS, Inc.,
Chicago, IL, USA) was used for statistical analyses. All data
were presented as the means + standard deviation. Categorical
variables were compared by the %* test and continuous vari-
ables were compared using independent two sample 7-test.
Multivariate analyses were performed by the Cox propor-
tional hazard model. Survival curves were performed by
the Kaplan-Meier method (the log-rank test). All tests were
two-tailed and P<0.05 was considered to indicate a statisti-
cally significant difference.

Results

Cl4orfl66 was overexpressed in human ESCC tissues and
cell lines. In the present study, in order to investigate the
expression of Cl4orf166 in ESCC, Cl40rf166 protein was
detected by IHC staining and western blotting. According to
[HC staining results, only weak or no immunoreactivity was
observed in the adjacent normal tissues, whereas Cl4orf166
protein was demonstrated to be expressed highly in ESCC
tissues, predominantly localized in the carcinoma cell nuclei
with cytoplasmic reaction occasionally displayed (Fig. 1A).
According to the aforementioned standards, the positive
expression rate of Cl14orf166 protein was 90% (90/100) in the
ESCC group, while it was 14% (14/100) in the paired normal
tissues group, a difference that is statistically significant
(P<0.001; Fig 1A), this tendency was verified by western blot
analysis (P<0.00; Fig. 1D). Furthermore, when the C140rf166
mRNA expression in the 60 cases of ESCCs and the paired
normal tissues was analyzed by RT-qPCR, there was a similar
trend of Cl4orf166 expression in the mRNA level observed,
compared with the paired adjacent normal tissues; a 2.3-fold
increase for C14orf166 expression was noted in ESCC tissues
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Table I. C140rf166 expression levels and clinicopathological
features in 100 cases of esophageal squamous cell carcinoma.

Cl4orf166
expression

Clinicopathological
variable n Low High P-value
Age (years)

<60 54 17 37

>60 46 7 39 0.058
Gender

Female 16 2 14

Male 84 22 62 0.239
Drinking history

Yes 37 9 28

No 63 15 48 0.954
Tumor size (cm)

<4 56 17 39

>4 44 7 37 0.093
Differentiation

Well 27 6 21

Moderate 49 14 35

Poor 24 4 20 0518
T Stage

Tl 35 15 20

T2 14 7 7

T3 39 1 38

T4 12 1 11 <0.001
N Stage

NO 28 18 10

N1 42 3 39

N2 21 2 19

N3 9 1 8 <0.0001
TNM Stage

I 25 21 4

I 25 2 23

I 50 1 49 <0.0001
Adjuvant therapy
following operation

Yes 44 8 36

No 56 16 40 0.227

C140orf166, chromosome 14 open reading frame 166.

(Fig. 1B). Comparative analysis of ESCCs with paired adjacent
normal tissues further demonstrated that increased C14orf166
expression [more than 2-fold (namely log, (fold change)>1)]
was observed in 76.66% cases (46/60), suggesting that the
overexpression of Cl4orf166 was a frequent event in human
ESCC at mRNA and protein level.

Subsequently, C140rf166 expression in ESCC cell lines and
normal esophagus epithelial cell line was detected by RT-qPCR
and western blotting. As Fig. 1D and E demonstrate, compared
with the expression in normal cells (HEEpic), Cl4orf166
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Figure 1. C140rf166 protein and mRNA were frequently upregulated in ESCC tissues and cell lines. (A) Different C140rf166 protein expression levels were
detected by IHC staining: Little eIF4E expression was identified in normal esophagus tissues (upper left); moderate C14orf166 expression (upper right), high
Cl4orf166 expression, (lower left). Magnification, x400. Compared with the adjacent normal tissues, the ESCC tissues were detected to express significantly more
C140rf166 in the nuclei (“P<0.001). (B) Expression of C140rf166 mRNA in 60 pairs of ESCC tissues; expression levels were normalized to the corresponding
levels of B-actin. The relative fold change of mRNA expression was expressed as 244€4 ESCCANCD () Qverexpression of C140rf166 protein in ESCC tissues was
verified by western blot analysis. C14orf166 (D) mRNA and (E) protein expression were elevated in esophagus squamous cell carcinoma cell lines. C140rf166,
chromosome 14 open reading frame 166; ESCC, esophageal squamous cell carcinoma; IHC, immunohistochemical; ANCT, adjacent non-cancerous tissue.
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Figure 2. Overexpressed Cl4orf166 was associated with tumor progression and poor prognosis. According to the IHC staining score, the ESCC group
was classified into low (n=24) and high (n=76) C140rf166 expression groups, the level of Cl4orf166 expression was significantly associated with different
(A) TNM-stage and (B) lymph nodal involvement, respectively. Kaplan-Meier survival analysis of Cl14orf166 expression in ESCCs for (C) overall survival and
(D) disease-free survival. The higher expression of C140rf166 indicated a poorer disease-free survival (P<0.001) and overall survival (P<0.001). C140rf166,
chromosome 14 open reading frame 166; IHC, immunohistochemical; ESCC, esophageal squamous cell carcinoma.

mRNA and protein expression levels were elevated signifi-
cantly in human ESCC cell lines (TE-1, EC109 and EC9706).

Elevated Cl40rfl166 expression was associated with clini-
copathological characteristics in ESCC. The association
between Cl4orf166 expression and the clinicopathological
features of ESCC was explored by the %* test. As summarized
in Table I, the high expression of Cl4orf166 was significantly
associated with T staging (P<0.001), lymph node metastasis
(P=0.000) and TNM stage (P=0.000) respectively. However,
no significant association was observed between Cl4orf166
expression and variables including age (P=0.058), gender
(P=0.239), drinking history (P=0.954), tumor size (P=0.093)
or tumor differentiation (P=0.518). Subgroup analysis indi-
cated that overexpressed Cl4orf166 was associated with
advanced stage and lymph node metastasis (Fig. 2A and B).
As presented in Table I, no statistical difference was identified
between Cl4orf166 overexpression and the success of subse-
quent adjuvant therapy following the operation, which was
likely affected by multiple factors, including disease degree
and family income. In addition, in the 44 patients in the study
who received chemotherapy or radiotherapy, no association
between the increased Cl4orf166 expression and therapeutic
effect was identified (P=0.227).

Overexpression of Cl4orfl66 was associated with the poor
prognosis of ESCC. To assess the role of C14orf166 expres-
sion in ESCC prognosis, the 100 patients were followed up
subsequent to the operations. Kaplan-Meier survival analysis

and the log-rank test were performed and demonstrated that
a high level of Cl4orf166 expression is closely associated
with a shorter overall survival (OS) time (P<0.001) and
disease-free survival (DFS) time (P<0.001); the patients with
low Cl140rf166 expression had an approximately 3-fold longer
OS time and 4-fold longer DFS time than those with overex-
pressed Cl14orf166.

To validate the feasibility of C14orf166 expression in ESCC
prognosis, the Cox proportional hazards regression model was
introduced. Multivariate survival analysis on all characteristics
demonstrated that survival time was significantly dependent on
lymph node involvement, TNM stage and Cl4orf166 expres-
sion level (Table II), they were independent prognostic factors
for OS and DFS, indicating that C140rf166 may be a potential
clinical prognostic predicator for patients with ESCC.

Discussion

As a constituent of nuclear and cytoplasmic protein complexes,
Cl40rf166 is located in the nuclear and cytoplasm and, partly
as a result of this location, it has been identified to be a protein
serving a vital role in cellular RNA expression regulation,
including RNA transcription, maturation and translation.
Cl4orf166 participates in RNAP II-directed RNA transcrip-
tion by interacting with the RNAP II directly, aiding to shuttle
important elements. It has also been reported to transport
specific mRNAs from the cell body to the dendrites in the
developing brain, which additionally implies a significant role
in brain development (23). Functions of Cl4orf166 account
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Table II. Cox regression multivariate analysis of overall and disease-free survival in 100 patients with esophageal squamous cell

carcinoma.
Overall survival Disease-free survival

Variable n HR (95% CI) P-value HR (95% CI) P-value
Age (years)

<60 54 1 1

>60 46 0.79 (0.42-1.51) 0.483 0.73 (0.39-1.35) 0.313
Gender

Female 16 1 1

Male 84 0.75 (0.36-1.58) 0.449 0.60 (0.28-1.30) 0.198
Drinking history

Yes 37 1 1

No 63 1.14 (0.61-2.13) 0.683 1.36 (0.74-2.52) 0.320
Tumor size (cm)

<4 56 1 1

>4 44 1.43 (0.81-2.53) 0218 1.64 (0.95-2.83) 0.074
Differentiation 0.930 0.809

Well 27 1 1

Moderate 49 0.97 (0.48-1.99) 0.942 1.24 (0.63-2.45) 0.532

Poor 24 0.87 (0.39-1.95) 0.737 1.11 (0.51-2.41) 0.794
T stage 0.620 0.254

T1 35 1 1

T2 14 1.88 (0.67-5.28) 0.233 2.53 (0.91-7.00) 0.075

T3 39 1.56 (0.45-5.39) 0.482 1.77 (0.55-5.75) 0.339

T4 12 2.42 (0.32-18.08) 0.391 3.18 (0.43-23.71) 0.260
N stage 0.023 0.032

NO 28 1 1

N1 42 2.41(0.42-13.67) 0.322 2.16 (0.44-10.62) 0.345

N2 21 3.50 (0.45-27.28) 0.231 3.81 (0.56-25.94) 0.172

N3 9 46.19 (3.13-681.5) 0.005 20.19 (1.86-218.74) 0.013
TNM stage 0.004 0.006

I 25 1 1

1I 25 1.93 (0.24-15.64) 0.537 2.66 (0.35-20.39) 0.348

III 50 36.85 (1.51-900.7) 0.027 42.89 (1.83-1003.01) 0.019
C140rf166 expression

Low 24 1 1

High 76 16.96 (1.89-152.41) 0.012 20.33 (2.25-183.34) 0.007

HR, hazard ratio; CI, confidence intervals; C140rf166, chromosome 14 open reading frame 166.

for normal RNA transcription, mRNA expression, signal
transduction, and important cellular phenotypes including
proliferation, apoptosis and differentiation. Blocking
Cl40orf166 will reduce mRNA translation by 50%, severely
impairing cellular activity (12). However, there are also genes
associated with oncogenesis and tumor invasion behavior
under the regulation of Cl40rf166, and overexpression of
Cl4orf166 was identified in multiple tumor tissues relative to
its adjacent normal tissues (16-19).

To the best of our knowledge, there have been no inves-
tigations into a potential role for Cl4orf166 in ESCC at

present and this is the first study on the possible association
between Cl4orf166 and ESCC. The present study investi-
gated the protein and mRNA expression of Cl140rf166 in a
series of paired ESCC specimens with intact follow-up data.
Cl4orf166 was first identified to be consistently upregulated
in ESCC tissues and cell lines. Consistent with the expres-
sion in other carcinoma tissues, IHC staining demonstrated
that Cl4orf166 protein expression was clearly elevated in
ESCC tissues, as demonstrated by western blotting. RT-qPCR
analysis additionally displayed a high frequency of Cl4orf166
mRNA overexpression in the majority of ESCC cases, which
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demonstrated Cl4orf166 was transcriptionally and transla-
tionally upregulated in ESCC, indicating that C14orf166 may
have a significant role in ESCC initiation.

From the clinical data, C14orf166 expression was correlated
with respect to various clinicopathological characteristics in
100 patients with ESCC. As predicted, the high expression of
Cl40orf166 had no correlation with age, gender, drinking history,
tumor size or even tumor differentiation, however it demon-
strated a strong association with the T staging, lymph node
involvement and TNM stage. This indicated that the higher
expression of C14orf166 leads to the more malignant biological
characteristics, despite the tumor differentiation; this is consis-
tent with a previous study in pancreatic cancer (18). Additionally,
the data produced by the current study demonstrated that
elevated Cl4orf166 expression was a negative prognostic
predicator for patients with ESCC. As an adjuvant therapy,
concurrent radiochemotherapy is used clinically to improve
the prognosis of patients with ESCC, while patients undergoing
adjuvant therapy experience a higher frequency of severe side
effects including oral mucous ulceration and vomiting. Thus,
Cl4orf166 may represent a potential biomarker to guide the
selection of therapeutic strategy and improve survival, although
those who received adjuvant therapy in the present study could
not demonstrate this advantage, which was limited by the small
size of the study. Furthermore, C140rf166 has been reported to
be detected in the serum of pancreatic carcinoma (13), which
indicates a potential novel biomarker for early diagnosis and
an aid in therapy design. Therefore, further investigations are
required to fully elucidate this potential biomarker.

In addition to previous studies, the results of the present
study indicate that Cl14orf166 may participate in oncogenesis
and tumor progression, which may be partly explained by
the fact that, in addition to regulation of mRNA expression,
Cl40orf166 serves a vital role in signal transduction during cell
division; protein correlation profiling analysis in diverging cells
demonstrated that C14orf166 interplayed with ninein in the
centrosomes (24), which was confirmed by Howng ef al (25)
whose research demonstrated that C14orf166 could bind to the
ninein, thus inhibiting phosphorylation by glycogen synthase
kinase 3 p (GSK-3p). GSK-3p can phosphorylate a variety of
substrates participating in signal transduction and cell prolif-
eration, in addition to organ development. Dysfunction of
GSK-3p is prevalent in tumor formation, promoting progres-
sion and contributing to drug resistance by interfering with
signaling pathways, including phosphatidylinositol-3-kinase
(PI3K)-protein kinase B (AKT)-mammalian target of
rapamycin (mTOR), Wnt/B-catenin and JAK2/STAT3 signaling
pathways (26-28). Abnormal expression of PI3K-AKT-mTOR is
frequent in melanoma and indicates a poor prognosis, and thus
inhibition of the mTOR pathway will benefit numerous patients
in the clinic (29). Ge et al (30) demonstrated that through
abnormal activation of Wnt/B-catenin pathway, miR-942 aided
to maintain cancer stem cell-like traits in ESCC, inducing poor
prognosis and unsatisfactory drug effects. In addition, GSK-33
can promote esophagus carcinoma cells metastasis and spread
by degrading B-catenin (31,32). The dysregulated intracellular
JAK?2/STATS3 signaling pathway is common in numerous types
of carcinoma and is associated with malignancy and poor prog-
nosis, an antagonist of the pathway attenuates tumor bearing
and improves drug efficacy (33,34). Zhang et al (19) identified

that C140rf166 overexpression was associated with lymph node
involvement and shorter OS and DFS in cervical cancer, which
was associated with abnormal JAK2/STAT3 pathway activity.
Chen et al (35) reported that C14orf166, together with acylglyc-
erol kinase, were identified as JH2-interacting proteins, which
consecutively activated the JAK2/STAT3 signaling pathway to
promote esophageal squamous cell generation and enhanced
the cancer stem cell population. A JAK?2 inhibitor will block
the growth of the ESCC through the JAK/STAT3 pathway (36).
The current study hypothesized that influenced by this signaling
pathway, Cl4orf166 modifies the downstream signal transduc-
tion via GSK-3p, affecting the constitution and stability of
centrosomes, and excessive Cl4orf166 expression promotes
gene translation, resulting in tumor origination and progression.

Taken together, these data in the present study suggest that
Cl4orf166 may serve a vital role in the formation and progres-
sion of ESCC. Cl40rf166 may be a potential biomarker for
lymph node metastasis and poor prognosis in ESCC, which may
aid in the identification of patients at high risk and offer a ratio-
nale for selecting appropriate treatment. Although the present
study shows preliminary data for the potential association
between Cl4orf166 overexpression and ESCC, further investi-
gation is required to fully elucidate the underlying mechanism
of Cl4orf166 in regulating the oncogenesis, progression, metas-
tasis and prognosis of ESCC.
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