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RAPID COMMUNICATION

Relationship between co-stimulatory molecule B7-H3
expression and gastric carcinoma histology and prognosis

Chang-Ping Wu, Jing-Ting Jiang, Min Tan, Yi-Bei Zhu, Mei Ji, Kuan-Feng Xu, Jie-Min Zhao, Guang-Bo Zhang,

Xue-Guang Zhang

Chang-Ping Wu, Jing-Ting Jiang, Min Tan, Jie-Min Zhao,
The Third Affiliated Hospital of Suzhou University, Changzhou
213003, Jiangsu Province, China

Yi-Bei Zhu, Kuan-Feng Xu, Guang-Bo Zhang, Xue-Guang
Zhang, Institute of Biotechnology, Suzhou University, Key
Laboratory of Clinical Immunology of Jiangsu Province, Suzhou
215007, Jiangsu Province, China

Supported by the National Natural Science Foundation of China,
No. 300330540

Correspondence to: Dr Chang-Ping Wu, The Third Affiliated
Hospital of Suzhou University, Changzhou 213003, Jiangsu
Province, China. newwcp@]163.com

Telephone: +86-519-6180260

Received: 2005-05-30 Accepted: 2005-06-18

Absiract

AIM: To investigate the expression of co-stimulatory
molecule B7-H3 in gastric carcinoma and adenoma
tissue as well as normal gastric tissue and to explore the
relationship between B7-H3 expression and pathological
features and prognosis of gastric carcinoma.

METHODS: B7-H3 expression was detected in 102
samples of human gastric carcinoma and 10 samples of
gastric adenoma and 10 samples of normal gastric tissue
by immunohistochemical assay. Correlation between
the expression of B7-H3 and the patients’age, sex,
gastric carcinoma locus, tumor size, tissue type, tumor
infiltration depth, differentiation degree, lymph node
metastasis, and survival time was analyzed.

RESULTS: B7-H3 was expressed in all gastric adenoma
samples and in 58.8% samples of gastric carcinoma.
B7-H3 expression in gastric carcinoma samples was
not related with the patients’ age, sex, lymph node
metastasis, and tumor size (P> 0.05), but with the
survival time, infiltration depth of tumor and tissue type.

CONCLUSION: Detection of B7-H3 expression in gastric
carcinoma tissue is beneficial to the judgment of the
prognosis of gastric carcinoma patients and the choice of
treatment.
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INTRODUCTION

Tumor immune response is a very complicated
physiological process involving many immune cells
and molecules including membranous molecules and
dissolubility factors. Studies indicate that a group of cell
membrane molecules (co-stimulatory molecules) play a
very important role in tumor immune response in the
place of adjusted expression, interaction, and signal
transmission. Co-stimulatory molecules are divided
into two groups: TNF-TNF receptor superfamily and
immunoglobulin superfamily. B7 family can transmit
signals to co-stimulatory molecules of T cells". B7RP-1
(B7H, B7-H2), B7-H1 (PD-L1), B7-DC (PD-L2) and
B7-H3 have been found and make it more complex to
adjust the effects of this family™”. B7-H3 is a new co-
stimulatory member of the B7 family and shares 20-27%
identical amino acids with other members of the B7
familym. It was reported that B7-H3 could stimulate
CD4+ and CD8+T cells to increase the activity of CTL".
B7-H3 is regarded as a positive regulation molecule. To
our knowledge, expression of B7-H3 in gastric carcinoma
has not been previously demonstrated.

MATERIALS AND METHODS

Materials
From 1998 to 1999, 102 samples were collected from
gastric cancer patients who had undergone surgery in our
hospital. The tumor was located in the mucosa in 10 cases,
in shallow muscularis in 20 cases and in deep muscularis in
72 cases. The tumors were classified into well-, moderately-
and pootly-differentiated adenocarcinomas. None of the
patients received chemotherapy or radiotherapy before the
surgery. We also investigated 10 specimens from gastric
adenoma patients who had undergone surgery between
1998 and 1999.

The study was approved by the ethics committee of
our hospital and all patients gave their written informed
consent prior to enrolment.
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Figure 1 Staining of B7-H3 in normal gastric
': tissue (A), gastric adenoma tissue (B), and
- gastric carcinoma tissue (C).

using SPSS version 10.0 for Windows and the relationship
between the prognosis and vatious factors was evaluated
by multivariable logistic regression. All P values were based
on two-sided testing. P<0.05 was considered statistically

B7-H3 expression in gastric cancer and adenoma

B7-H3 was positively expressed in cell membrane and
cytoplasm of gastric cancer and adenoma cells (Figure 1).
B7-H3 was expressed in all the 10 specimens of gastric
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Figure 2 Correlation between B7-H3 expression and death of gastric carcinoma
patients.

Immunohistochemical staining and assessment

Labeling was carried out with Elivision™ plus kit. The
samples were fixed in formalin, embedded with paraffin
wax and cut into 3-um-thick sections. The sections were
dewaxed and rinsed and washed thrice with PBS (pH 7.4)
for 3 min. The antigen of tissue was repaired and one drop
or 50 pL of 3% hydrogen peroxidase solution was added
to each section and incubated at room temperature for
10 min to eliminate endogenous peroxidase activity. The
sections were washed thrice with PBS for 3 min again. PBS
was discarded; one drop or 50 pL of primary antibody was
added to each section and incubated at room temperature
for 10 min or placed overnight at 40 C. The sections were
washed thrice with PBS for 5 min. PBS was discarded, one
drop or 50 puL. of polymer accentuator (reagent A) was
added to each section and incubated at room temperature
for 20 min. After being washed thrice with PBS for 3 min
each time, PBS was discarded and one drop or 50 pL of
enzyme-labeled anti-mouse/rabbit polymer (reagent B) was
added to each section and incubated at room temperature
for 30 min. The sections were washed thrice with PBS
for 3 min each time. PBS was discarded; two drops or
100 uL of freshly prepared DBA coloration fluid was
added to each section and examined under microscope
for 3-10 min. All the samples were fixed in formalin,
embedded with paraffin wax and cut into 3-um-thick
sections. The samples were assessed blindly by calculating
the average ratio of positive cells in 10 vision fields
(the plasma was stained brown-yellow) under a 400x
microscope. If the average positive cell ratio was more
than 20%, the sample was considetred positive.

Statistical analysis
Difference between the groups was evaluated by j” test
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adenoma tissue and in 58.8% samples of gastric cancer
tissue.

Relationship between B7-H3 expression and age, sex, and
prognosis of patients

B7-H3 expression in gastric carcinoma tissue was not
related with the patients’age and sex (P>0.05, Table 1).
The association of B7-H3 expression with the survival
time after surgery indicated that B7-H3 expression was
related to the prognosis of patients (Figure 2). The positive
rate (74.5%) of B7-H3 expression was higher in gastric
cancer patients who survived more than 5 years than in
those who survived less than 2 years (43.1%, P<0.01).

Relationship between B7-H3 expression and pathological
features of gastric cancer

B7-H3 expression was not related with lymph node
metastasis, tumor location and size (P>0.05), but with

survival time, infiltration depth of tumor and histology
type (Table 1).

Related factors of gastric cancer patients’ survival time

Univariate analysis suggested that the infiltration depth
of tumor, survival time of patients and histology type of
gastric cancer were related to B7-H3 expression. After
adjustment for these factors, gastric cancer patients with
high intratumor B7-H3 expression could survive 2-fold
longer than those with low intratumor B7-H3 expression
(risk ratio=2.803; 95%CI=1.051-7.477; P=0.040),
suggesting that B7-H3 expression might be an independent
factor affecting the survival time of gastric cancer patients.

DISCUSSION

Human B7-H3 is also known as B7 relative protein
2 (B7RP-2) and its gene map on chromosome 15 is
composed of seven exons and six introns. Mature B7-H3
protein has 316 amino acids and its molecular weight
is 45-66 ku. It belongs to immunoglobulin superfamily
and is a type | transmembrane protein composed of
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Features Total cases Positive  Positive rate
(n) cases () (%)

Tumor location

Top 1/3 layer of stomach 31 19 61.2

Middle 1/3 layer of stomach 30 17 56.7

Bottom 1/3 layer of stomach 41 24 58.5

Degree of differentiation

Well-differentiated 72 48 66.7

Poorly-differentiated 30 12 40.0

Infiltration depth without

{:}fiﬁration at deep muscular 30 23 767

Lymph node metastasis

Negative 54 33 61.1

Positive 48 27 56.3

Survival time

<2 years 51 22 43.1

>5 years 51 38 74.5

Primary tumor size

<5cm 55 85 63.6

>5cm 47 25 53.2

extracellular, transmembrane and intracellular regions.
B7-H3 has been recently identified as a new co-stimulatory
member of the B7 family and shares 20-27% identical
amino acids with other members of the B7 family™¥, Tt is
extensively expressed in non-lymphoid tissues including
the heart, liver, prostate, placenta, testis, pancreas, small,
and large intestine and also in some tumor cell lines such
as G361, Hel.a S3, K562, A546, and SW480. B7-H3 was
expressed in all the 10 specimens of gastric adenoma
tissue and in 58.8% samples of gastric cancer tissue. We
also found that B7-H3 was highly expressed in some
epithelial tumor cell lines such as M435, A549, and
HO01299. A recent study found that B7-H3 can stimulate
CD4+ and CD8+T cells to increase the activity of CTLs'.
In addition, B7-H3 increases the secretion of IFN-y and
can upregulate IL-8 and TNF-a. When B7-H3Ig is blocked
by anti-B7-H3 multi-clone antibody, secretion of IFN-y
by DCs can be downregulated, indicating that B7-H3 is a
positive regulatory molecule.

Our study suggested that B7-H3 expression in gastric
carcinoma tissue was not related with the age and sex of
patients, lymph node metastasis and size of tumor but
with the survival time of patients, infiltration depth and
histology type of tumor. The positive rate (74.5%) of
B7-H3 expression was higher in gastric cancer patients
who survived more than 5 years than in those who
survived less than 2 years (43.1%), suggesting that B7-H3
expression is an independent factor affecting the survival
time of gastric cancer patients and that B7-H3 might act
as a positive regulatory factor in tumor immunology.

Sun ¢z al'”’ showed that intratumor injection of a
mouse B7-H3 pcDNA3 expression plasmid leads to

complete regression of 50% tumors and can significantly
inhibit tumor growth. Mice with their tumors completely
regressed can resist a challenge with parental tumor cells.
B7-H3-mediated anti-tumor immunity is mediated by
CD8(+) T and NK cells, rather than CD4(+) T cells.
These results indicate that B7-H3 interactions play a role in
regulating cell-mediated immune responses against cancer.

However, Suh ¢ o/ found that B7-H3 inhibits
immune response by inhibiting type 1 [T(H)1] responses
and production of IFN-y. A recent study showed that
B7-H3 induces T cell proliferation and IFN-y production
through non co-stimulatory pathways, indicating that
B7-H3 may have more than one receptor on activated T
cells.

Because the known receptor of B7-H3 has not
been found, its function in the immune response is
not clear. B7-H3 is extensively expressed in peripheral
tissues, suggesting that it may play an important role
in inflammation and transplantation immune response.
B7-H3 is highly expressed in epithelial tumor cell lines
and positively related to the prognosis of gastric cancer
patients, indicating that B7-H3-deficient expression
in tumor tissues may be closely associated with tumor
immune escape.

In conclusion, B7-H3 is related to the development
of gastric cancer and acts as an independent index for the
diagnosis and prognosis of gastric cancer. Further study is
needed to explore the exact relationship between B7-H3
and gastric cancer.
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