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Expression of Cyclin D1, CDC25B, and p27
protein in gastric carcinoma and its clinical

significance
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Background: Gastric cancer is a common digestive tract tumor in our China, with high
morbidity and mortality. Similar with other tumors, the occurrence of gastric cancer was
also a complex pathophysiological process, regulated by a variety of oncogenes and tumor
suppressor gene. Aims and Objectives: This study aims to investigate the expression of cyclin
D1, CDC25B, and p27 in gastric carcinoma and to study their relationship with the occurrence
and development of gastric cancer. Materials and Methods: SP immunohistochemical and
Western blot analysis were used to detect the expression of cyclin D1, CDC25B, and p27 in
42 cases of gastric carcinoma, 42 cases of paracancer, and 42 cases of normal gastric tissue
and then their relationship with clinical and pathological factors was analyzed. Results: (1) The
expression of cyclin D1 increased gradually in normal gastric tissue, paracancer, and gastric
carcinoma (P>0.05). The expression of CDC25B was higher in gastric carcinoma (P <0.05)
while p27 was lower (P<0.05). (2) The result of Western blot shows that the expression
of cyclin D1 and CDC25B was higher in gastric carcinoma than that in normal gastric tissue
while p27 lower in gastric carcinoma (P<0.05), same with immunohistochemical. (3) The
expressions of cyclin D1 and CDC25B had correlation with lymph nodes metastasis, and
p27 had correlation with degrees of pathological differentiation, invasion depth, and lymph
nodes metastasis. (4) There was a positive relationship between the expression of cyclin
D1 and CDC25B in same sample (r=—-0.392, P<0.05). Conclusion: Expression of cyclin
D1, CDC25B, and p27 protein can be helpful in the prediction of the biological behavior and
prognosis of gastric carcinoma.
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INTRODUCTION

Gastric cancer is a common digestive tract tumor in our
China, with high morbidity and mortality. Similar with
other tumors, the occurrence of gastric cancer was also
a complex pathophysiological process, regulated by a
variety of oncogenes and tumor suppressor gene. The
occurrence of tumor is associated with abnormal of cell
cycle regulation and has been confirmed in many kinds
of tumor tissue. Cyclin D1 is one of the important cell
cycle proteins, the overexpression of which can cause cell
proliferation and occurrence of tumor. CDC25B and p27
are important cell cycle regulatory factors, studied in many

tumors such as lung cancer and colorectal cancer tissues.
SP immunohistochemical and Western blot analysis were
used to detect the expression of cyclin D1, CDC25B,
and p27 in 42 cases of gastric carcinoma, 42 cases of
paracancer, and 42 cases of normal gastric tissue and then
their relationship with clinical and pathological factors
was analyzed, so as to provide a new reference index for
the evaluation of gastric cancer biological behavior and
prognosis evaluation.

Aims and objectives
This study aims to investigate the expression of cyclin
D1, CDC25B, and p27 in gastric carcinoma and to study
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their relationship with the occurrence and development
of gastric cancer.

MATERIALS AND METHODS

Specimens collection

All specimens were collected from Chengde Medical
College in 2008-2014. All of the primary patients,
without chemotherapy, radiotherapy, or hormone therapy
before surgical resection including 42 cases of patients
in this study, 31 cases of male and 11 cases of female,
age 34~84, and the average age 59.35 years old, high
differentiation 15 cases, middle differentiation 13 cases,
and poor differentiation 14 cases. Select about 1 cm from
edge of tumor tissue as paracancer, >5 cm away from
the tumor edge as normal mucosa tissues. Collect the
above fresh gastric carcinoma tissue and normal gastric
tissue, liquid nitrogen preservation, used in Western blot
experiments.

Reagent

Rabbit anti-human cyclin D1, CDC25B, and p27
monoclonal antibody were bought from Chinese Fir Jingiao
Biological Technology Co., SP kit and DAB chromogenic
agent were bought from Fujian New Technology Co., Ltd.

Immunohistochemistry

SP method was according to the kit instructions, positive
control groups were provided by Reagent Company
and PBS was regarded as negative control groups. The
positive staining for cyclin D1, CDC25B, and p27cells
was expressed as dark brown granules, which were mainly
located in cell nucleus under microscopy. The percentage
of positive cells was divided into five grades (percentage
cores): <5%=score 0; 6-20%=score 1; 21-50%=score 2;
51-75%=score 3; and >75%=score 4, the scores <1 were
defined as negative and >1 as positive. All slides were read
by two experienced pathologists.

Western blot
Fresh gastric tissue, cut up, add PMSE, extraction of total
protein, SDS polyacrylamide gel electrophoresis, after

TBST liquid containing 5% skimmed milk closed. Fach
membrane, respectively, incubated with anti-1. PVDF
membrane was washed 3 times, 15, 10, and 10 min, dilute
second antibody at 1:5000, add second antibody and keep
1 h, developing and fixing. Read the stripes width and
gray value by Image] image. The data were analyzed by
statistical Microsoft.

Statistical analysis

SPSS18.0 statistical package was used to analyze data.
The relationship between protein expression and clinical
pathological indicators is determined using Chi-square
test, P<0.05 as statistically significant. Western blot results
were expressed with X £S, with independent sample
t-test (independent sample t-test), according, P<0.5, to
outstanding difference.

RESULTS

The expression of cyclin D1, CDC25B, and p27
protein in gastric carcinoma, paracancer, and normal
gastric tissue

The expression rate of cyclin D1 in normal gastric tissue,
paracancer, and gastric carcinoma was 21.43%, 23.81%,
and 38.11%, having no significant difference (}*=3.402,
P=0.182), but we can see the increase trend. The expression
rate of CDC25B in normal gastric tissue, paracancer,
and gastric carcinoma was 0.00%, 14.29%, and 50.00%,
with significant difference (}*=33.091, P=0.000). The
expression rate of p27 in three groups was 61.90%, 30.95%,
and 28.57%, with significant difference (}*=12.056,
P=0.002) (Table 1 and Figure 1).

The relationship between cyclin D1, CDC25B, p27,
and clinical pathological indicators

The relationship between cyclin D1, CDC25B, p27, and
clinical pathological indicators is shown in Table 2. The
expressions of cyclin D1 and CDC25B had correlation
with lymph nodes metastasis, and p27 had correlation with
degrees of pathological differentiation, invasion depth, and
lymph nodes metastasis (P<0.05).

Cases Cyclin D1 P CDC25B P p27 P
Negative Positive Negative Positive Negative Positive

Normal 42 33 9 0.50% 0 0.013% 16 26 0.04 %
gastric
tissue
Paracancer 42 32 10 0.07c 6 0.000a 29 13 0.020
Gastric 42 26 16 0.20i 21 0.000A 30 12 0.500
carcinoma

% : Normal gastric tissue and paracancer, ®: Normal gastric tissue and gastric carcinoma, A : Paracancer and gastric carcinoma
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Figure 1: (a) High expression of cyclin D1 in gastric carcinoma, (b) low
expression of cyclin D1 in normal gastric tissue, (c) high expression of
CDC25B in gastric carcinoma, (d) low expression of CDC25B in normal
gastric tissue, (e) low expression of p27 in gastric carcinoma, (f) high
expression of p27 in normal gastric tissue, (g and h) negative control

The expression of cyclin D1, CDC25B, and p27 protein
in gastric carcinoma by Western blot

Western blot shows that the expression of cyclin D1
and CDC25B in normal gastric tissue was 0.267+0.026
and 0.385%0.044, respectively, significantly lower than
that in gastric carcinoma (0.649£0.052 and 0.94520.059)
(P<0.05), the expression of p27 in normal gastric tissue
was 0.84110.073, higher than that in gastric carcinoma
(0.291£0.019) (P<0.05) (Figure 2).

The relationship between cyclin D1, CDC25B, and
p27 in gastric carcinoma

In 42 cases of gastric carcinoma, the expression of
cyclin D1 is positively correlated with CDC25B (1=0.392,
P<0.05), (Table 3).

DISCUSSION

As all known, cyclin D1 is a cell cycle protein, at 11 q13
chromosomes, the protein product contains 29 amino
acid residues, cyclin D1 plays an important role in the
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Figure 2: The expression of cyclin D1, CDC25B, and p27 protein in
gastric carcinoma by Western blot

cell cycle and a major role in the transformation of the
G/S period is regarded as a positive control factor. At the
same time, cyclin D1 is regulated by the growth factors
and other factors. Under normal physiological condition,
cyclin D1 can make pRb phosphorylation by combining
with CDK4and pRb, and then release E2F, promoting cell
proliferation. The overexpression of cyclin D1 can lead
to abnormal cell regulation and promote the occurrence
of tumor."” The overexpression of cyclin D1 was found
in a wide variety of tumor tissues, such as head-and-neck
squamous cell carcinoma,* gastric carcinoma,”” and bile
duct carcinoma.* The report of cyclin D1 in gastric
carcinoma is less, Arber et al.,’ detected the expression of
cyclin D1 protein in gastric cancer tissue and compared
with tissue adjacent to carcinoma, the results show that the
cyclin D1 expression is higher in gastric cancer tissue, in
our study, the expression of cyclin D1 increased gradually
in normal gastric tissue, paracancer, and gastric carcinoma.
Western blot shows that the expression of cyclin D1 was
higher in gastric carcinoma than that in normal gastric
tissue, and the expressions of cyclin D1 had correlation
with lymph nodes metastasis. So, it can be concluded that
the expression of cyclin D1 tends to increase the increasing
degree of malignancy.

CDC25B belongs to Sue/tyrosine enzyme, mainly plays
a role to maintain normal physiological function of
cells, may be associated with embryonic development.
The genes located in 20p13,'"" recently, reports showed
that the overexpression of CDC25B associated with the
development and prognosis of tumor.'* Our study showed
that the expression rate of CDC25B in normal gastric
tissue, paracancer, and gastric carcinoma was 0.00%,
14.29%, and 50.00%, with significant difference, Western
blot also suggests of high expression of CDC25B in gastric
cancer tissue. P27 belongs to the cell cycle dependent
kinase inhibitors (cyclin-dependent kinase inhibitors), the
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expression of p27 was found low in many tumors.'>'* In
our study, P27 low expression had correlation with degrees
of pathological differentiation, invasion depth, and lymph
nodes metastasis. Suggesting the low p27 may be associated
with the poor prognosis of gastric adenocarcinoma.

The correlation between cyclin D1 and p27 has been
researched in few studies, as mentioned above, cyclin D1
can make pRb phosphorylation by combining with CDK4
and pRb, and then release E2F, promoting cell proliferation.
As a tumor suppressor gene, p27 can inhibit the formation
of the complex. CDC25B is a tumor source protein,
can remove tyrosine residues in CDKI1, promoting the
transformation of G2-M.""*’ Our experiment results show
that in 42 cases of gastric carcinoma, the expression of
cyclin D1 is positively correlated with CDC25B (r=0.392,
P<0.05).

Above all, the expression of cyclin D1, p27, and CDC25B
in gastric cancer tissues was higher and has correlation each
other. Detecting of three is providing a new method for
the prevention and treatment of gastric cancer.

CONCLUSION

Expression of cyclin D1, CDC25B, and p27 protein can
be helpful in the prediction of the biological behavior and
prognosis of gastric carcinoma.
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