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Abstract. The expression of targeting protein for Xenopus
kinesin-like protein 2 (TPX2) and NIK-IKK-f binding protein
(NIBP) in patients with esophageal cancer were investigated.
A total of 250 samples of cancer tissue and 250 samples of
adjacent normal tissue were collected from 250 patients who
underwent radical resection of esophageal cancer in Weihai
Central Hospital from March 2011 to February 2014. RT-qPCR
was used to detect the relative expression of TPX2 and NIBP.
The relative expression of TPX2 and NIBP in esophageal
cancer tissues was statistically higher than those in adjacent
normal tissues (P<0.05). TPX2 and NIBP levels in tumor
tissues with lymph node metastasis were significantly higher
than those in tissues without lymph node metastasis (P<0.05).
There was a significant difference in the relative expression of
TPX2 and NIBP in different degrees of infiltration (P<0.05).
Tissues with a TPX2 level equal to or higher than the average
TPX2 level (1.465) were divided into TPX?2 high expression
group, while tissues with a TPX2 level below the average were
divided into TPX2 low expression group. The 5-year overall
survival rate of TPX?2 high expression group was significantly
lower than that of TPX2 low expression group (P<0.05).
Tissues with a NIBP level equal to or higher than the average
NIBP level (0.498) were included in the NIBP high expression
group, while tissues with a NIBP level below the average were
included in the NIBP low expression group. The 5-year overall
survival rate of NIBP high expression group was significantly
lower than that of NIBP low expression group (P<0.05). TPX2,
NIBP, TNM staging, lymph node metastasis, and degree of
infiltration were independent prognostic factors affecting
overall survival (P<0.05). In conclusion, owing to their high
expression in esophageal cancer tissues, TPX2 and NIBP are
potentially important biomarkers for the evaluation of TNM
stage, metastasis, and prognosis of esophageal cancer.
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Introduction

Esophageal cancer, one of the top 10 malignant tumors, has a
high morbidity that ranks 8th among all malignant tumors (1).
Generally, surgery and chemoradiotherapy are the main
clinical treatments for esophageal cancer. At present, surgery
is the optimal option for patients suitable for surgical resection.
However, it leads to a low 5-year survival rate of 15-20% (2) and
a great possibility of pulmonary complications and anastomotic
leakage (3). Considering the great toxic side effects that chemo-
radiotherapy brings, the exploration of a method to improve
the postoperative survival and provide accurate postoperative
treatment is in an urgent need.

In recent years, a high expression level of Xenopus
kinesin-like protein 2 (TPX2) in patients with non-small cell
lung cancer (4), cervical (5), and oral cancer (6) compared to
healthy individuals has been reported, suggesting the possible
involvement of TPX2 in the occurrence and development of a
variety of tumors. Chang et al (7) found that the high expression
of TPX2 in cervical cancer cells causes a more active prolif-
eration of cancer cells and predicts the deterioration of cervical
cancer, leading to speculation that the high expression of TPX2
may be a tumorigenic mechanism. Lowering the expression of
TPX2 can effectively inhibit the growth and invasion of tumor
cells (8). NIK-IKK-f binding protein (NIBP), which has gained
attention in the medical field, is highly expressed in various
tumor tissues such as colon (9), gastric (10), and esophageal
(11) cancer, and has proved to promote the proliferation and
invasion of tumor cells (12). In their study on NIBP expression
in colon cancer, Xu et al (9) found that NIBP is overexpressed
in colon cancer, and patients with high NIBP expression have
much lower overall survival than patients with lower levels of
NIBP. They also showed that the expression level of NIBP is an
important prognostic factor in colon cancer patients.

There is little research on the expression of TPX2 and NIBP
in esophageal cancer and their roles in prognosis. The expression
of TPX2 and NIBP in esophageal cancer was investigated, and
their clinical significance in the occurrence, development, and
prognosis of esophageal cancer was explored in this study.

Patients and methods

General information. Tissue samples from 250 patients who
received radical resection of esophageal cancer in Weihai Central
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Table I. Primer sequences of TPX2, NIBP, and GAPDH.
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Genes Forward primers Reverse primers

TPX2 5-ACCTTGCCCTACTAAGATT-3' 5-AATGTGGCACAGGTTGAGC-3'
NIBP 5-GAACTGCCTTAGCCCTGAAGACAT-3' 5-AGCCTTGATGCACGCTTCC-3'
GAPDH 5'-GCACCGTCAAGGTGAGAAC-3' 5'-TGGTGAAGACGCCAGTGGA-3'

TPX2, Xenopus kinesin-like protein 2; NIBP, NIK-IKK-{ binding protein.

Hospital (Weihai, China) from March 2011 to February 2014
were collected. The same size of esophageal cancer tissue
and adjacent cancer tissue were taken from the patients.
Histopathological typing showed 198 cases of squamous cell
carcinoma, 29 cases of adenocarcinoma, 13 cases of undifferen-
tiated carcinoma, and 10 cases of adenosquamous carcinoma.

Inclusion criteria were: patients diagnosed with esophageal
cancer by pathology; patients with no history of anti-tumor
therapy such as radiotherapy and chemotherapy before the
radical surgery for esophageal cancer; patients with complete
clinical data. The TNM staging referred to the Union
for International Cancer Control (UICC) Cancer Staging
Manual (13). Exclusion criteria were: patients combined with
severe liver and kidney dysfunction, hypertension, diabetes,
or other malignant tumors; patients with mental disorders
or communication disorders. This study was approved by
the Ethics Committee of Weihai Central Hospital. Informed
consent was signed by the patients or the guardians.

Reagents and equipment. StepOnePlus Real-Time PCR
System was purchased from Thermo Fisher Scientific, Inc.
DR5000 UV-V spectrophotometer was purchased by HACH.
SYBR-Green Quantitative RT-qPCR Kit (cat. no. QR0100)
was purchased from Takara. TRIzol extraction kit was
purchased from Wuhan Chundu Biotechnology Co., Ltd.
(cat. no. CDLG-4396). The reverse transcription kit was
purchased from GeneCopoeia, Inc. Rabbit anti-human TPX2
polyclonal antibody (cat. no. PAB11993) and rabbit anti-human
NIBP polyclonal antibody (cat. no. PAB0321) were purchased
from Abnova. HRP-labeled rabbit secondary antibody
(cat. no. 6401-05) was purchased from BioVision. Rabbit
anti-human GAPDH polyclonal antibody (cat. no. GV357911)
was purchased from Shanghai Yiji Industial Co., Ltd. The
design and synthesis of TPX2, NIBP, and GAPDH internal
reference primers were from Takara Biotechnology Co., Ltd.
The primer sequences are shown in Table 1.

Experimental methods

RT-gPCR. Cancer tissues and adjacent normal tissues (4 cm
away or farther from the edge of cancer tissue) were collected
from each patient during the surgical resection, and then
cut into cubes (0.5 cm x 0.5 cm x 0.5 cm) before storing at
-80°C in liquid-nitrogen. 3 mm?® esophageal cancer tissues and
3 mm? adjacent normal tissues were ground in liquid-nitrogen,
and the tissue suspension was taken to extract total RNA
according to the TRIzol extraction kit. The density and purity
of total RNA were detected by DR5000 UV-visible spectro-
photometer. Then reverse transcription was performed based

Table II. General clinical and pathological data of patients
with esophageal cancer [n (%)].

Factors Case no. (%)
Sex
Male 168 (67.20)
Female 82 (32.80)
Age (years)
<58 52 (20.80)
>58 198 (79.20)
Tumor diameter (cm)
<50 183 (73.20)
>5.0 67 (26.80)
Tumor location
Upper thoracic portion 68 (27.20)
Middle thoracic portion 128 (51.20)
Posterior thoracic portion 54 (21.60)
TNM stage
1 110 (44.00)
1I 88 (35.20)
I 32 (12.80)
v 20 (8.00)
Lymph node metastasis
Yes 72 (28.80)
No 178 (71.20)
Histopathological typing
Squamous cell carcinoma 198 (79.20)
Adenocarcinoma 29 (11.60)
Undifferentiated carcinoma 13 (5.20)
Adenosquamous carcinoma 10 (4.00)

on the instructions of the kit. Conditions for reverse transcrip-
tion reaction were: 1 h at 37°C, 5 min at 85°C for inactivation,
and the reaction was terminated at 4°C. The synthesized
cDNA samples were stored in a refrigerator at -20°C. PCR
reaction system (a total volume of 25 ul): 5 ul CTV cDNA,
1 pl upstream primer, 1.25 pl downstream primer, 1 ul 25 mM
MgCl,, 2.5 pul 10X PCR buffer, 0.3 ul Taq enzyme and
13.95 ul water. PCR Premix, 50 ng double-distilled water,
50 ng ROX Dye, and 200 nm primers. GAPDH was used as
the internal reference gene, and the reaction conditions were:
35 cycles in 1 min of 95°C for 4 min, 95°C for 30 sec, 58°C
for 30 sec and 72°C, and extension at 72°C for 10 min. The
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Table III. Expression of TPX2 and NIBP genes in esophageal cancer (mean + SD).

Groups No. TPX2 NIBP
Cancer tissues 250 1.465+0.136 0.498+0.112
Adjacent normal tissues 250 0.923+0.114 0.244+0.104
t-value - 48.291 26.276
P-value - <0.001 <0.001

TPX2, Xenopus kinesin-like protein 2; NIBP, NIK-IKK-f binding protein.
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Figure 1. Expression of TPX2 and NIBP in esophageal cancer. (A) The
expression of TPX2 in esophageal cancer tissues. RT-qPCR results show that
the relative expression of TPX2 in esophageal cancer tissues was significantly
higher than that in adjacent normal tissues. (B) The expression of NIBP in
esophageal cancer tissues. RT-qPCR results show that the relative expression
of NIBP in esophageal cancer tissues was significantly higher than that in
adjacent normal tissues. "P<0.05, compared with adjacent normal tissues.
TPX2, Xenopus kinesin-like protein 2; NIBP, NIK-IKK-f binding protein.

experiment was repeated 3 times. The data were analyzed
with 24%4 method (14).

Western blot analysis. The total protein of the tissue was
frozen with liquid nitrogen, and the protein concentration was
determined by the BCA method. TPX2 protein concentration
detection: electrophoresis was performed by 6% SDS-PAGE
electrophoresis. Denatured protein sample (30 wul) was
separated and transferred to a PVDF membrane. The PVDF
membrane was removed and washed three times with TBST
(T1082) for 15 min each time. Then, 5% skim milk powder
was used for blocking for 1 h. TPX2 primary antibody
(1:1,500) and GAPDH primary antibody (1:3,000) were added
and incubated overnight at 4°C in a refrigerator. The next day,
they were washed with PBST 3 times, and then incubated
with HRP rabbit secondary antibody (1:5,000) at 20°C for 1 h.
After washing 3 times, ECL chemiluminescence was used
to visualize, and the images were preserved. The operation
of NIBP protein concentration detection was similar to that
of the TPX2 protein concentration detection, and the NIBP
primary antibody dilution was (1:100).

Follow-up. The follow-up was performed every 3 months
via telephone or visit to 250 patients, lasting for 5 years until
January 2019. The overall survival time referred to the time
from the first day after the surgery to the last day of follow-up
or the day of non-survival.

Statistical analysis. Statistical analysis was performed using
SPSS 21.0 (IBM Corp.). Chi-square test was used to compare
the enumeration data between groups. The independent
samples t-test was used to compare the measurement data
between the two groups. The paired t-test was used for
comparison before and after operation. The Kaplan-Meier
method was used to separately establish survival curves
for TPX2, NIBP high and low expression populations. The
log-rank test was used to measure the difference in the
survival curves between the two groups. The Cox regression
equation was used to detect independent prognostic factors
for esophageal cancer. The correlation between NIBP
and TPX2 was analyzed by Pearson's correlation analysis.
P<0.05 was considered to indicate a statistically significant
difference.

Results

General information. A total of 250 samples of adja-
cent normal tissues were obtained from 250 esophageal
cancer patients with complete clinical data (including
168 male patients and 82 females, aged 30-83 years). Of
the 250 subjects whose tumor diameter ranged from 3.2
to 6.3 cm, 183 cases had a tumor diameter <5.0 cm, and
67 cases had a tumor diameter =5.0 cm (15); 52 cases were
<58 years of age, 198 cases were =58 years; 68 cases had
their tumors located in the upper thoracic portion, 128 cases
in the middle thoracic portion, and 54 cases in the poste-
rior thoracic portion; 110 cases were TNM stage I, 88 cases
were stage II, 32 cases were stage III, and 20 cases had
reached stage IV. There were 198 cases of squamous cell
carcinoma, 29 cases of adenocarcinoma, 13 cases of undif-
ferentiated carcinoma, and 10 cases of adenosquamous
carcinoma (Table II).

Expression of TPX2 and NIBP genes in esophageal cancer.
The relative expression of TPX2 gene in esophageal cancer
tissues was significantly higher than that in adjacent tissues
(P<0.001). The relative expression of NIBP gene in cancer
tissues was significantly higher than that in adjacent tissues
(P<0.001) (Table III and Fig. 1).
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Table I'V. Expression of TPX?2 and NIBP protein in esophageal cancer (mean+SD).

Groups No. TPX2 NIBP
Cancer tissues 250 0.673+0.078 0.248+0.044
Adjacent normal tissues 250 0.223+0.035 0.124+0.029
t-value - 82.225 37.205
P-value - <0.001 <0.001

TPX2, Xenopus kinesin-like protein 2; NIBP, NIK-IKK-f binding protein.

Table V. Relationship between clinicopathological parameters and relative expression of TPX2 in cancer tissues (mean+SD).

Clinicopathological parameters No. TPX2 relative expression t/F P-value
Sex 0.287 0.775
Male 168 1.454+0.076
Female 82 1.451+0.081
Age (years) 0.387 0.699
<58 52 1.448+0.071
=58 198 1.452+0.065
Tumor diameter (cm) 0.355 0.723
<50 183 1.455+0.056
=5.0 67 1.458+0.067
Tumor location 0913 0.403
Upper thoracic portion 68 1.445+0.055
Middle thoracic portion 128 1.452+0.068
Posterior thoracic portion 54 1.461+0.069
TNM stage 25410 <0.001
I 110 1.416+0.073
I 88 1.445+0.043*
111 32 1.494+0.067*>
v 20 1.524+0.060*°
Lymph node metastasis 4261 <0.001
Yes 92 1.457+0.098
No 158 1.413+0.065
Histopathological typing 0.563 0.642
Squamous cell carcinoma 198 1.475+0.051
Adenocarcinoma 29 1.468+0.046
Undifferentiated carcinoma 13 1.487+0.061
Adenosquamous carcinoma 10 1.464+0.053
Degree of infiltration 22.597 <0.001
Mucous layer 45 1.428+0.061
Muscular layer 38 1.436+0.057
Fibrous membranes 150 1.508+0.076%¢
Surrounding tissue 17 1.518+0.066%¢

“P<0.001, compared with stage I; *°P<0.001, compared with stage II; °P<0.001, compared with stage III; “P<0.001, compared with the mucous
layer; °P<0.001, compared with the muscular layer. TPX2, Xenopus kinesin-like protein 2.

Expression of TPX2 and NIBP protein in esophageal
cancer. The relative expression of TPX2 protein in
esophageal cancer tissues was significantly higher than that

in adjacent tissues, with statistically significant difference
(P<0.05). The relative expression of NIBP protein in
esophageal cancer tissues was significantly higher than that
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Table VI. Relationship between clinicopathological parameters and relative expression of NIBP in cancer tissues (mean + SD).

Clinicopathological parameters No. NIBP relative expression t/F P-value
Sex 0.399 0.690
Male 168 0.478+0.076
Female 82 0.482+0.071
Age (years) 0.333 0.739
<58 52 0.474+0.081
=58 198 0.478+0.076
Tumor diameter (cm) 0.085 0.933
<50 183 0.480+0.092
=50 67 0.475+0.086
Tumor location 0.066 0.936
Upper thoracic portion 68 0.475+0.054
Middle thoracic portion 128 0.473+0.051
Posterior thoracic portion 54 0.478+0.059
TNM stage 38.900 <0.001
I 110 0.438+0.043
I 88 0.469+0.053*
I 32 0.501+0.068*°
v 20 0.558+0.042*¢
Lymph node metastasis 6.828 <0.001
Yes 92 0.512+0.068
No 158 0.455+0.061
Histopathological typing 2.062 0.106
Squamous cell carcinoma 198 0.489+0.067
Adenocarcinoma 29 0.466+0.056
Undifferentiated carcinoma 13 0.455+0.043
Adenosquamous carcinoma 10 0.478+0.053
Degree of infiltration 13.876 <0.001
Mucous layer 45 0.467+0.044
Muscular layer 38 0.478+0.051
Fibrous membranes 150 0.502+0.048%¢
Surrounding tissue 17 0.545+0.052%f

"P<0.001, compared with that of stage I; ®P<0.001, compared with that of stage II; °P<0.001, compared with that of stage I1I; P<0.001, com-
pared with the mucous layer; °P<0.001, compared with the muscular layer; 'P<0.001, compared with the fibrous membrane. NIBP, NIK-IKK-3

binding protein.

in adjacent tissues, with statistically significant difference
(P<0.001) (Table IV).

Association between TPX2 expression and clinicopatho-
logical features. TPX2 levels in esophageal cancer patients
with different sex, age, tumor diameter, tumor location
and histopathological typing were not significantly
different (P>0.05). Patients with different TNM stages had
significantly different TPX2 levels (P<0.05). The relative
expression levels of TPX2 in different levels of infiltration
were significantly different (P<0.001). The TPX2 levels in
tumor tissues with lymph node metastasis were significantly
higher than those in tissues without lymph node metastasis
(P<0.001) (Table V).

Association between NIBP expression and clinico-
pathological features. NIBP levels in esophageal cancer
patients with different sex, age, tumor diameter, tumor
location, and histopathological typing were not significantly
different (P>0.05). Patients with different TNM stages had
significantly different NIBP levels (P<0.001). The relative
expression of NIBP in different levels of infiltration was
significantly different (P<0.05). The NIBP levels in tumor
tissues with lymph node metastasis were significantly
higher than those in tissues without lymph node metastasis
(P<0.001) (Table VI).

Survival of patients with esophageal cancer. According to
the average values of relative expression of TPX2 (1.465) and
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Table VII. Results of single factor analysis of prognosis in patients with esophageal cancer.

Groups No. 5-year survival case (no.) x> P-value
Age (years) 2.118 0.146
<58 52 26
=58 198 104
Sex 0.030 0.863
Male 168 88
Female 82 42
Tumor diameter (cm) 1.205 0.272
<5 183 99
=5 67 31
Tumor location 0.829 0.661
Upper thoracic portion 68 37
Middle thoracic portion 128 63
Posterior thoracic portion 54 30
TNM stage 10.963 0.012
I 110 68
I 88 44
I 32 12
v 20 6
Degree of infiltration 13.676 0.003
Mucous layer 45 31
Muscular layer 38 25
Fibrous membranes 150 69
Surrounding tissue 17 5
TPX?2 expression 26.010 <0.001
High 131 48
Low 119 82
NIBP expression 36.511 <0.001
High 156 58
Low 94 72
Histopathological typing 1.835 0.607
Squamous cell carcinoma 198 107
Adenocarcinoma 29 12
Undifferentiated carcinoma 13 6
Adenosquamous carcinoma 10 5

TPX2, Xenopus kinesin-like protein 2; NIBP, NIK-IKK-f binding protein.

NIBP (0.498) in patients with esophageal cancer, 131 patients
with a TPX2 level =1.465 were divided into TPX2 high
expression group, 119 patients with a TPX2 level <1.465 were
divided into TPX2 low expression group; 156 patients with a
NIBP level =0.498 were divided into NIBP high expression
group, 94 patients with a NIBP level <0.498 were divided
into NIBP low expression group. The 5-year overall survival
rate of TPX2 high expression group was 36.64% (48/131),
statistically lower than that of TPX2 low expression group
which was 68.91% (82/119) (P=0.004, log-rank test); NIBP
high expression group had a 5-year overall survival rate
of 37.18% (58/156), statistically lower than that of TPX2
low expression group at 76.60% (72/94) (P<0.001, log-rank
test) (Fig. 2).

Analysis of factors related to prognosis of esophageal cancer.
Univariate analysis of general factors and clinicopathological
factors showed that different age, sex, tumor diameter, tumor
location and pathological type were not prognostic factors
affecting the overall survival of patients with esophageal
cancer (P>0.05). TNM staging, degree of infiltration, TPX2
expression and NIBP expression may be the prognostic factors
affecting the overall survival of patients with esophageal
cancer (P<0.001) (Table VII). The meaningful indicators in
the univariate analysis were included in the Cox proportional
hazard model, and the multivariate analysis was performed
by the stepwise regression method. The variable entry crite-
rion was 0.05 and the rejection criterion was 0.1. The results
showed that TPX2, NIBP, TNM staging, lymph node metas-
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Table VIII. Multivariate analysis of prognosis in patients with esophageal cancer.
Multiple variables

Factors HR (95% CI) P-value
TPX2 (high expression vs. low expression) 2.945 (1.344-4.575) 0.012
NIBP (high expression vs. low expression) 2.391 (1.358-3.830) 0.009
TNM stage 1.369 (1.037-1.807) 0.026
Lymph node metastasis (yes vs. no) 2.097 (1.536-3.502) 0.076
Degree of infiltration 1.286 (1.057-1.564) 0.012

TPX2, Xenopus kinesin-like protein 2; NIBP, NIK-IKK-{ binding protein.
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Figure 2. Survival of patients with esophageal cancer. (A) The 5-year overall survival rate of TPX2 high expression group was much lower than that of TPX2
low expression group (P<0.05). (B) The 5-year overall survival rate of NIBP high expression group was much lower than that of NIBP low expression group
(P<0.001). TPX2, Xenopus kinesin-like protein 2; NIBP, NIK-IKK-f binding protein.
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Figure 3. Correlation analysis of TPX2 and NIBP. Pearson's analysis
showed that there is a positive correlation between TPX2 expression
and NIBP expression in esophageal cancer tissues, with significant
difference (P<0.001). TPX2, Xenopus kinesin-like protein 2; NIBP,
NIK-IKK-f binding protein.

tasis, and degree of infiltration were independent prognostic
factors (P<0.05) (Table VIII).

Correlation analysis of TPX2 and NIBP. Pearson's
analysis showed that there was a positive correlation
between TPX2 expression and NIBP expression in esopha-
geal cancer tissues, with significant difference (r=0.575,
P<0.001) (Fig. 3).

Discussion

Due to only few clinical symptoms, low screening rate for
esophageal cancer, and patients' poor awareness of medical
care, patients with esophageal cancer are not correctly
diagnosed until they reach the middle or advanced cancer
stage, and thus miss the treatment opportunity of surgical
resection (16). Owing to individual differences, patients
with esophageal cancer of the same clinical pathology type
sometimes have different conditions and survival rates after
treatment. Therefore, the search for effective prognostic
markers is of great significance for the stratified treatment of
esophageal cancer patients, and it has important clinical value
to improve the postoperative survival time (17).

In recent years in-depth studies on TPX2 and NIBP have
been conducted. Increasingly, abnormal expression of TPX?2
and NIBP has been identified in various types of cancer
such as non-small cell lung cancer (18), liver cancer (19),
and gastric cancer (20), which has certain value in the
prognosis evaluation. In this study, TPX2 also presented a
high expression in tissues with lymph node metastasis. The
upregulated TPX2 expression indicates more active tumor
cell growth and division and stronger ability of invasion;
therefore the tumor development may be contained through
the control of TPX2 expression. Hsu et al (21) found that high
expression of TPX2 is an independent prognostic factor for
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patients with esophageal cancer, and knocking down TPX2
levels can significantly suppress cancer cell proliferation.
Liu et al (22) discovered that high expression of TPX2
is a risk factor for lymph node metastasis of esophageal
carcinoma, and TPX2 can be used as a biomarker for early
diagnosis and prognosis of esophageal cancer. In this study,
TPX2 expression was upregulated in cancer tissues, and
TPX2 expression was closely related to tumor TNM grade,
lymph node metastasis and degree of infiltration; TPX2
was a risk factor for lymph node metastasis of esophageal
cancer, similar to the above results. This indicates that
TPX2 can be used as a biomarker for the diagnosis and
prognosis of esophageal cancer. Liu er al (23) showed that
inhibition of TPX2 gene expression can effectively inhibit
the invasion and metastasis of esophageal cancer cell line
EC9706, promote tumor cell apoptosis, and may be a new
way to treat esophageal cancer. This further validates that
the suppression on tumor progression can be achieved via
the control of TPX2 expression. Many studies demonstrated
that the positive expression of NIBP in gastric cancer (10),
colon cancer (9), lung cancer (24) is significantly higher
than that in normal tissues. Overexpression of NIBP in
tumor tissues proved by such studies is consistent with the
results of these studies, suggesting that NIBP is excessively
expressed in cancer tissues and is involved in the occurrence
and development of esophageal cancer. The study of NIBP in
colon cancer cells by Qin ef al (25) suggested that NIBP may
accelerate the secretion of MMP-2 and MMP-9 by activating
NF-«B signaling pathway, thereby promoting the invasion
and metastasis of colon cancer cells. In the present study,
the 5-year survival analysis of esophageal cancer patients
revealed that patient with low expression of TPX2 and
NIBP enjoyed a higher survival rate than patients with high
TPX2 and NIBP expression. The univariate Cox regression
analysis showed that TPX2, NIBP, TNM staging, lymph node
metastasis and the degree of infiltration were prognostic
factors that may affect the overall survival of patients with
esophageal cancer. The results of the multivariate analysis
of the Cox model showed that TPX2, NIBP, TNM typing,
lymph node metastasis and degree of infiltration were the
prognostic factors affecting the overall survival of patients
with esophageal cancer. According to the results of this
study, the high expression of TPX2 and NIBP promotes the
development of esophageal cancer. TNM staging is a related
factor affecting the prognosis of patients with esophageal
cancer and can represent the degree of tumor deterioration.
The occurrence of lymph node metastasis implies further
spread of tumor cells. A more severe cancer results in a poorer
prognosis. The findings of this study suggest that TPX2 and
NIBP are potential predictors of prognosis of patients.

Pearson's correlation analysis was used to analyze the
correlation between TPX2 expression level and NIBP
expression level in esophageal cancer tissues. The results
showed that TPX2 expression level was positively correlated
with NIBP expression level in esophageal cancer tissues.
There may be a synergistic effect between TPX2 and NIBP to
promote the development of esophageal cancer.

The present study confirmed that the high expression of
NIBP and TPX2 can promote the development and progres-
sion of esophageal cancer. However, there are limitations in

SUI et al: TPX2 AND NIBP IN ESOPHAGEAL CANCER

this study. The relationship between NIBP and TPX2 was
not observed from the viewpoint of basic research, and the
mechanism of NIBP and TPX2 in esophageal cancer was not
explored.

In conclusion, NIBP and TPX2 are highly expressed in
esophageal cancer tissues, and they may have the capability
of predicting the prognosis of esophageal cancer. At present,
research is scarce on the mechanism of TPX2 and NIBP in
esophageal cancer. TPX2 and NIBP are expected to become
therapeutic targets for esophageal cancer.
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