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Abstract: Background. Non-small cell lung cancer (NSCLC)
is one of the most important causes of death worldwide.
Most patients are diagnosed in the advanced stage and
have a poor prognosis. This study was to investigate the
expression and significance of CENPE in NSCLC.

Method. Collecting information about CENPE in the
Oncoming database, and perform a further analysis of the
data in the current database to conduct a meta-analysis
for its functional role in NSCLC. Patient life cycle analysis
using Kaplan-Meier Plotter and GEPIA databases are used
to perform patient survival analysis.

Result. A total of 12 studies involved the expression of
CENPE in NSCLC cancer tissues and normal tissues,
including 1195 samples. CENPE was highly expressed in
NSCLC cell carcinoma compared with the control group (P
< 0.05). Moreover, the expression of CENPE was correlated
with the overall survival rate of CENPE. The overall sur-
vival rate of patients with high expression of CENPE was
poor, and the prognosis of patients with low expression of
CENPE was better (P<0.05).

Conclusion. We propose high expression of CENPE in
NSLCL tissue is related to the prognosis of NSCLC, which
may provide important basis for the development of tumor
drugs.
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1 Introduction

Non-small cell lung cancer poses a serious threat to health
and is one of the most fatal malignant tumors, causing
enormous economic burden on society [1]. Although many
new treatments have been discovered in recent years, most
of them are found in the middle and late stages, and the
prognosis has not been significantly improved [2,3]. Stud-
ying the molecular mechanism of NSCLC development is
conducive to the discovery of new molecular targets, and
the development of new treatments is extremely impor-
tant for reducing patient suffering and prolonging patient
survival [4].

The Oncomine database is currently the world’s
largest oncogene array database and integrated data
mining platform. To date, the database has collected 715
gene expression data sets, sample data from 86,733 cancer
tissues and normal tissues. The Oncomine database can
be used to compare differential expression of common
cancer types and their normal adjacent tissues. It can also
explore various cancer subtypes and clinical and patho-
logical analysis based on differential expression sorting
and co-expression analysis. Differentially expressed
genes, identifying the target genes, and then determining
the research direction, not only save scientific research
costs, but also gain more comprehensive information.

The kinesin superfamily is a kind of microtu-
bule-based molecular motor protein, which mediates a
variety of functions, and its abnormal expression plays
an important role in the occurrence and development of
tumors [5,6]. The CENPE (KIF10) gene belongs to the KIF
family and has been found to play an important role in
the process of mitotic cytoplasmic separation [7]. The loss
of CENPE expression can lead to increased frequency of
chromosome misalignment, subsequent delayed mitotic
progression in normal cells [8,9]. Although previous
studies have shown that CENPE is expressed in a variety
of tumor tissues and cells, there is little systematic study
in non-small cell lung cancer tissues.

This study utilized the Oncomine database and
Kaplan-Meier Plotters database to analyze the expression
and prognosis of CENPE in NSCLC. Through a secondary
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analysis of the possible relationship between CENPE and
NSCLC, it provides clues and evidence for further study on
the mechanism of CENPE during development of NSCLC.

2 Materials and methods

2.1 The extraction data

Oncomine database is a gene array database and inte-
grated data mining platform. In this database, you can
set the conditions for filtering and mining data according
to your needs. In this study, we set the screening criteria:
“Cancer Type: Lung cancer”; “Gene: CENPE”; “Data Type:
mRNA and DNA copy number”; Analysis Type: Cancer
vs Normal Analysis”; The threshold setting condition (P
value < 0.01, fold change > 2, gene rank = top 10%). Select
the histogram to display the result.

2.2 Patient survival analysis

Online survival analysis was performed using the NSCLC
dataset from the Kaplan Meier Plotter database. The
screening conditions are as follows: “Cancer: Lung
Cancer”; “Gene: CENPE “; “Survival: 0S”.

2.3 Statistical methods

Differences in CENPE expression between normal tissue
and NSCLC groups were analyzed by t-test. All data were
statistically analyzed using SPSS 16.0. The difference
between the two sides was P < 0.05.

3 Results

3.1 Expression of CENPE in common tumor
types

A total of 451 different types of studies were collected in
the Oncomine database (Figure 1). There were 49 studies
with statistically significant differences in CENPE expres-
sion, 45 with increased CENPE expression, and 4 with
reduced expression.
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3.2 Expression of CENPE in NSCLC

In the Oncomine database, we found that a total of 12
studies have involved CENPE expression in NSCLC tissues
and normal tissues (Figure 2), a total of 1195 samples,
including lung adenocarcinoma, squamous cell carci-
noma and large cell lung cancer and normal lung tissue
comparison. Articles were published separately in Nat
Med [4], Proc Natl Acad Sci [10,11], PLos One [12,13],
Cancer Res [14,15], Genome Res [16], Am ] Pathol [17], BMC
Genomics [18], Bioinformatics [19], Clin Cancer Res [20]. In
a meta-analysis of 12 studies in the Oncomine database,
the CENPE gene was ranked as 502.0 in all differentially
expressed genes, P = 8.97E-5, suggesting that CENPE is
highly expressed in NSCLC.
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Figure 1: Expression of CENPE in common tumor types in the Onco-
mine database
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Figure 2: Expression of CENPE in NSCLC in the Oncomine database
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Figure 3: Differences in expression of CENPE in different NSCLC research arraies

3.3 Differences in expression of CENPE in
different NSCLC research arraies

Figure 3 shows the expression of CENPE in different NSCLC
research arraies in the Oncomine database. In these four
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studies, the expression of CENPE in NSCLC was higher
than that in the normal group (P < 0.001).
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3.4 Correlation of CENPE and prognosis of
patients with NSCLC

Kaplan-Meier Plotter data showed that CENPE expression
levels had a significant impact on overall patient survival.
The overall survival time of patients with CENPE high
expression group was significantly lower than that of the
low expression group. Further subgroup analysis found
that CENPE expression levels had a significant effect on
the prognosis of patients with lung adenocarcinoma,
whereas in squamous cell carcinoma patients, the expres-
sion level had no significant effect on prognosis (Figure 4).

4 Discussion

Lung cancer is one of the most malignant tumors with the
highest global morbidity and mortality. Epidemiological
statistics have found that the incidence of lung adeno-
carcinoma has replaced lung squamous cell carcinoma
as the highest incidence of NSCLC [21]. For a long time,
the prognosis of NSCLC was poor. Until the past ten years,
with the advancement of molecular biology technology,
a number of lung adenocarcinoma drive genes such as
EGFR, KARS, and ALK have been discovered [22], and
some target therapeutic drugs have been developed and
improved the prognosis of patients with lung adenocar-
cinoma [23]. However, mutations of these drive genes are
only present in some patients with lung adenocarcinoma.
Therefore, finding key molecules or targets during occur-
rence and development of NSCLC has important theoreti-
cal and clinical significance for the development of new
targeted drugs for the treatment of lung cancer.

Kinesin is a kind of motor protein that can drive the
cargo molecules carried by itself along the microtubules
by the energy of ATP hydrolysis. It is involved in the trans-

NSCLC

Adenocarcinoma
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port of intracellular substances and participates in vesi-
cles, organelles, chromosomes and RNA binding proteins.
Kinesin plays an important role in intracellular transport
and mitosis. So far, 45 kinesins have been found in humans
and mice. They belong to 14 protein families. According to
the position of the motor domain on the heavy chain, the
kinesin is divided into three types: the motor domain of
C-kinesin is at the c-terminus, M-kinesin is at the middle,
and the motor domain of N-kinesin is at the N-terminus
[24]. Most of the kinesin is N-kinesin. CENPE (KIF10) is an
essential plus end-directed microtubule motor and acts to
align chromosomes on the metaphase plate [24,25]. The
study found that CENPE is highly expressed in a variety of
tumors such as glioma [26], breast cancer [27] and gastric
cancer [28]. CENPE overexpression in esophageal adeno-
carcinoma is significantly associated with tumor grade,
invasion, and prognosis in esophageal adenocarcinoma
[7]. In vivo and in vitro experiments have demonstrated
that genetic deletion or pharmacological inhibition of
CENPE significantly inhibits the proliferation of prostate
cancer cells [29].

For the first time, we found the prognostic value of
CENPE in NSCLC through the KM plotter database. The
results showed that the expression of CENPE was clearly
correlated with the overall survival rate of NSCLC. The
overall survival time of the high expressed CENPE of
patient was significantly reduced. Further subgroup anal-
ysis found that CENPE expression level had a significant
effect on the prognosis of patients with lung adenocar-
cinoma, while in squamous cell carcinoma patients, its
expression level had no significant effect on prognosis.
The high expression of CENPE may affect the occurrence
of tumors, perhaps due to the excessive expression of
the kinesin family can affect the normal progression of
mitosis, and lead to the occurrence of division or abnor-
mal division, resulting in aneuploid cells, and ultimately
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Figure 4: Correlation of CENPE and prognosis of patients with NSCLC
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cause tumors. All of our data comes from gene chips, the
research method is consistent, and contains the largest
sample size to date, removing the error caused by the
sample size problem and increasing the credibility of the
conclusion.

In summary, through the deep exploration of CENPE
related information in NSCLC, we propose that CENPE
is highly expressed in NSCLC tissues and is associated
with the prognosis of NSCLC. Using the database for large
sample analysis can avoid the error caused by the small
sample size of a single study, and provide an important
theoretical basis for clinical treatment. The specific mech-
anism of action of CENPE in the development of NSCLC
disease will require further experiments to prove it in the
future.

Conflicts of interest: The authors have no conflicts of
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