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Abstract B7-H3, a member of the B7-family molecules,

plays an important role in adaptive immune responses, and

was shown to either promote or inhibit T-cell responses in

various experimental systems. B7-H3 was expressed in

some human cancers and correlated with poor outcome of

cancer patients. However, its exact role in cancer is not

known. In the present study, we studied the expression of

B7-H3 in the pathologic specimens of 102 patients treated

for colorectal carcinoma (CRC) by immunohistochemistry.

Strong B7-H3 expression was found in cancer tissues from

54.3% CRC patients, while minimal expression was found

in adjacent normal colorectal tissues. Higher B7-H3

expression in tumor positively correlated with a more

advanced tumor grade. In addition, consistent with a role of

B7-H3 in suppressing tumor immune surveillance, the

expression of B7-H3 in cancer cells negatively correlated

with the intensity of tumor infiltrating T lymphocytes in

both tumor nest and tumor stroma. Furthermore, we found

that the level of soluble B7-H3 in sera from CRC patients

was higher than healthy donors. TNF-a, an important

cancer-promoting inflammatory molecule, was subse-

quently found to significantly increase the release of sol-

uble B7-H3 in colon cancer cell lines. Therefore, our data

suggest that both soluble and membranous B7-H3 proteins

are involved in colon cancer progression and evasion of

cancer immune surveillance.
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Introduction

Colorectal carcinoma (CRC), one of the most frequent

malignancies occurring in humans, ranks as the third most

common cancer and the fourth leading cause of cancer

death worldwide [1]. In China, CRC has been reported to

present with an increasing incidence due to the changes of

diets and lifestyles [2]. CRC is a multi-pathway disease,

due to the numerous pathological factors and polygene

transformation that are involved in the tumor genesis and

progression. Furthermore, it has been demonstrated that

chronic inflammation caused by infectious or autoimmune

diseases is clearly associated with increased risk of colo-

rectal carcinoma in clinical and epidemiologic studies [3].
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Within recent decades, varieties of therapeutic strategies

including conventional surgery, chemotherapy, radiother-

apy and immunotherapy, or combination of these therapies

have been available in the treatment to CRC patients.

However, the 5-year survival rate for patients diagnosed at

advanced stages remains disappointing [4–6]. Therefore,

considerable efforts are needed to improve current thera-

peutic modalities and to explore novel biologic markers to

benefit the early diagnosis and targeted therapeutic inter-

ventions of colorectal carcinoma.

It is known that optimal activation of antigen-specific

lymphocytes requires combination of T-cell receptor

(TCR) and costimulatory signals and is negatively regu-

lated by coinhibitory signals [7]. A cohort of B7 family

ligands have been found to contribute essentially to T-cell

activation and tolerance [8–13]. In fact, recent data dem-

onstrate that some inhibitory B7 family ligands, such as

B7-H1, B7-DC, B7-H3 and B7-H4, are identified to be

highly expressed in a wide spectrum of human cancers, and

their expression levels correlated to patient’s clinicopath-

ological features. Moreover, increasing expression levels of

inhibitory B7 molecules correlated with poor prognosis of

cancer patients [14–22]. It therefore has been proposed that

inhibitory B7 molecules also contribute to an immune

suppressive tumor microenvironment [23]. Indeed, levels

of inhibitory molecules, such as B7-H1 and B7-H4 in

human solid tumor tissues inversely correlate with numbers

of tumor infiltrating T lymphocytes [17, 19, 24–26].

The role of B7-H3 in adaptive immune responses still

remains controversial. B7-H3 was first identified as a

costimulatory molecule that engages its receptor on T cells

to promote T-cell activation and secretion of IFN-c [12,

27]. Others showed that B7-H3 plays an inhibitory role

during autoimmunity [28–30]. B7-H3 is present in two

isoforms, 2IgB7-H3 and 4IgB7-H3, in human beings.

Besides finding cell surface expressed B7-H3, our lab

reported that soluble B7-H3 could be released by mono-

cytes, dendritic cells and activated T cells [31]. Recent

studies demonstrated that B7-H3 expression on tumor cells

is associated with poor outcome of patients suffering from

prostate cancer or clear cell renal cell carcinoma [32–34].

However, the mechanism of how B7-H3 affects cancer

progression remains unknown.

The clinical significance of B7-H3 and the regulation of

its expression in human colorectal carcinoma are still elu-

sive. In the present study, we carried out the immunohisto-

chemistry study to characterize the B7-H3 expression in

human CRC tissues and found a positive correlation with

staging of CRC. In addition, we have found an inverse

relationship between B7-H3 expression and the intensity of

tumor infiltrating T lymphocytes, suggesting the role of

B7-H3 in suppressing tumor immune surveillance. Fur-

thermore, we have found that levels of soluble B7-H3 are

elevated in sera from CRC. The level of soluble B7-H3 is

enhanced by TNF-a, an important cancer-promoting inflam-

matory cytokine. Taken together, our study establishes an

important role of B7-H3 in cancer progression and suggests an

underlying suppression of cancer immune surveillance.

Materials and methods

Patients

Cancer tissues from 102 patients who underwent surgery

for CRC from May 2004 to December 2007 in the

Department of Gastrointestinal Surgery, the Third Affili-

ated Hospital, Suzhou University, Jiangsu Changzhou,

China, were used in the present study. None of the patients

received pre-operative chemotherapy or radiotherapy. The

paraffin blocks of tumor tissues were obtained from the

archival collections from the Department of Pathology, and

all 102 specimens were identified as CRC under hema-

toxylin and eosin (H&E) staining. The patients’ patholog-

ical reports were reviewed, and their clinical parameters

are shown in Table 1. In addition, 23 cases of adjacent

normal tissues from autologous non-malignant portion of

colon or rectum were resected from surgery to study the

B7-H3 expression. This study was approved by the Ethic

Committee of the hospital.

Cell lines and cell culture

Colon cancer cell lines, LS174T, Caco-2 and CW2 were

purchased from the Shanghai Cell Biology Institutes,

Chinese Academy of Science (Shanghai, China), and were

cultured in Dulbecco’s modified Eagle’s medium (DMEM,

Gibco, USA), containing 10% heat-inactivated fetal bovine

serum (FBS), 2 mM L-glutamine, 100 U/ml penicillin and

100 lg/ml streptomycin at 37�C in a humidified incubator

supplemented with 5% CO2.

Cytokines and antibodies

Cytokines TNF-a and IFN-c were purchased from R&D

Systems, USA. PE-labeled goat anti-mouse IgG from

Immunotech, France. Streptavidin-PE from BD PharMingen,

USA. Avidin-PE from Immunotech, France. Matrix

metalloproteinase inhibitor (MMPI) from Usbiological,

USA. Mouse anti-human B7-H3 monoclonal antibodies,

Clone No. 4H7 and 21D4, were established and charac-

terized in our institute. Antibodies included in immuno-

histochemistry: mouse anti-human CD3 monoclonal

antibody (Clone No. SP7, NeoMarkers, CA), rabbit anti

human TNF-a polyclonal antibody (Boster Biotechnology

Ltd. Corp., China), mouse anti-human B7-H3 monoclonal
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antibody (Clone No. 4H7, established and characterized in

our institute) and horseradish peroxidase (HRP)-labeled

goat anti-mouse/rabbit secondary antibody (Dako, Glost-

rup, Denmark).

Serum samples

For soluble B7-H3 detection, serum samples were collected

from 34 CRC patients before surgery by the venipuncture

technique. In brief, blood collected by venipuncture was

allowed to clot for 20 min at room temperature for serum

samples and then centrifuged for 20 min at 666g.

Supernatants were collected and stored at -80�C. As

controls, we analyzed serum samples from 60 cases of

healthy donors without any evidence of cancer history.

Immunohistochemistry procedures

Immunohistochemistry was performed using the Dako

EnVisionTM method according to the manufacturer’s

instructions. In brief, 3-lm thick consecutive sections were

cut by microtome, dewaxed in xylene and rehydrated

through graded ethanol solutions. Antigens were retrieved

by heating the tissue sections at 100�C for 30 min in citrate

Table 1 Correlation between clinical parameters, B7-H3 expression and T cells infiltration

Clinical parameters Cases B7-H3 expression T cells infiltration in tumor stroma T cells infiltration in tumor nest

Low High P valuea Low High P value Low High P value

Gender

Male 66 35 (53.0)b 31 (47.0) 0.1018 41 (62.1) 25 (37.9) 0.1873 28 (42.4) 38 (57.6) 0.0383

Female 36 13 (36.1) 23 (63.9) 27 (75.0) 9 (25.0) 23 (63.9) 13 (36.1)

Age (years)

B60 47 20 (42.6) 27 (57.4) 0.3944 33 (70.2) 14 (29.8) 0.4825 23 (48.9) 24 (51.1) 0.8425

[60 55 28 (50.9) 27 (49.1) 35 (63.6) 20 (36.4) 28 (50.9) 27 (49.1)

Tumor location

Colon 60 26 (43.3) 34 (56.7) 0.3676 41 (68.3) 19 (31.7) 0.6695 32 (53.3) 28 (46.7) 0.4210

Rectum 42 22 (52.4) 20 (47.6) 27 (64.3) 15 (35.7) 19 (45.2) 23 (54.8)

Tumor size (cm)

B4 48 25 (52.1) 23 (47.9) 0.3378 30 (62.5) 18 (37.5) 0.4000 24 (50.0) 24 (50.0) 1.0000

[4 54 23 (42.6) 31 (57.4) 38 (70.4) 16 (29.6) 27 (50.0) 27 (50.0)

Tumor (T) statusc

pT1 6 4 (66.7) 2 (33.3) 0.0227 2 (33.3) 4 (66.7) 0.0410 3 (50.0) 3 (50.0) 0.6797

pT2 17 13 (76.5) 4 (23.5) 9 (52.9) 8 (47.1) 8 (47.1) 9 (52.9)

pT3 65 24 (36.9) 41 (63.1) 47 (72.3) 18 (27.7) 32 (49.2) 33 (50.8)

pT4 14 7 (50.0) 7 (50.0) 10 (71.4) 4 (28.6) 8 (57.1) 6 (42.9)

Nodal (N) metastasis

Without 54 25 (46.3) 29 (53.7) 0.8700 35 (64.8) 19 (35.2) 0.6739 29 (53.7) 25 (46.3) 0.4275

With 48 23 (47.9) 25 (52.1) 33 (68.8) 15 (31.2) 22 (45.8) 26 (54.2)

Distant metastasis (M)d

Without 88 41 (46.6) 47 (53.4) 0.8124 58 (65.9) 30 (34.1) 0.6841 43 (48.9) 45 (51.1) 0.5650

With 14 7 (50.0) 7 (50.0) 10 (71.4) 4 (28.6) 8 (57.1) 6 (42.9)

Duke’s stage

A 17 12 (70.6) 5 (29.4) 0.1350 7 (41.2) 10 (58.8) 0.3643 8 (47.1) 9 (52.9) 0.9149

B 31 11 (35.5) 20 (64.5) 26 (83.9) 5 (16.1) 18 (58.1) 13 (41.9)

C 40 18 (45.0) 22 (55.0) 25 (62.5) 15 (37.5) 17 (42.5) 23 (57.5)

D 14 7 (50.0) 7 (50.0) 10 (71.4) 4 (28.6) 8 (57.1) 6 (42.9)

Values in bold signify P \ 0.05
a P values were calculated using Pearson Chi-square test or Chi-square test for trend
b Numbers inside parentheses are percentages of patients
c All of these patients with distant metastasis presented with liver metastasis
d The stage was determined by pathological (p) examination. T1 tumor invading submucosa, T2 tumor invading muscularis propria, T3 tumor

penetrating muscularis propria and invading subserosa, T4 tumor invading other organs or structures or perforating visceral peritoneum
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solution or EDTA solution when needed. Sections were

cooled down and immersed in 0.3% H2O2 solution for

20 min to block endogenous peroxidase activity, and then

rinsed in PBS for 5 min, blocked with 5% BSA at room

temperature for 20 min, and incubated with primary anti-

bodies against CD3, TNF-a (diluted in 1:100), or B7-H3

(final concentration in use, 10 lg/ml) at 4�C overnight.

Negative controls were performed by replacing the specific

primary antibody with PBS. After three PBS washes, sec-

tions were incubated with secondary antibodies for 30 min

at room temperature. Diaminobenzene was used as the

chromogen and hematoxylin as the nuclear counterstain.

Sections were dehydrated, cleared and mounted.

Evaluation of B7-H3 immunohistochemical staining

Two independent observers who were blinded to the clin-

icopathological parameters of patients examined the

immunohistochemically stained sections. Sections were

considered as positive when the tumor cells showed cyto-

plasmic or membranous B7-H3 immunostaining. The B7-

H3 immunostaining intensities were scored according to a

scale as Grade 0, negative; Grade 1, weak positive; Grade

2, moderate positive; Grade 3, strong positive. The nega-

tive grade represented no tumor cells showing positive

immunostaining. For analysis, the B7-H3 immunostaining

intensities were classified as follows: the sections scored as

Grade 0 and Grade 1 were defined as low expression group,

and other sections scored as Grade 2 and Grade 3 were

defined as high expression group.

Evaluation of infiltrating T lymphocytes in CRC tissues

Tumor infiltrating T lymphocytes both in tumor stroma and

in tumor nest were determined according to the CD3

immunostaining. First, the infiltrating T lymphocytes in

tumor stroma were examined at low magnification (940)

and categorized according to density as: Grade 0, scanty;

Grade 1, moderate infiltration; Grade 2, abundant infiltra-

tion; Grade 3, massive infiltration. The group containing

Grade 0 and Grade 1 was defined as low infiltration group,

and another group containing Grade 2 and Grade 3 was

defined as high infiltration group. Second, the infiltrating T

lymphocytes in tumor nest were counted as follows: five

areas in tumor nest with the most intense infiltrating T

lymphocytes were selected at low magnification (940), and

then the infiltrating T lymphocytes were counted and

recorded at high power field (HPF, 9200 magnification).

Results from the five areas were averaged and used in the

statistical analysis. In the present study, the sections with

less than 60 TILs per HPF were defined as low infiltration

group, and sections with more than 60 TILs per HPF were

defined as high infiltration group. The cut-off value of 60

TILs per HPF for low/high infiltrating assessment in tumor

nest was set at the median value of all the sections.

Flow cytometry analysis of membranous B7-H3

expression in CRC cell lines

Cell lines LS174T, Caco-2 and CW-2 were examined for

membranous B7-H3 expression using mouse anti-human

B7-H3 monoclonal antibody (Clone No. 4H7). Cells were

collected after cultivation with or without TNF-a (20 ng/

ml) or IFN-c (50 ng/ml) for 72 h. For flow cytometry

analysis, cells (1 9 106) were incubated with the biotinyl-

ated mAb B7-H3 (bio-4H7) for 30 min at 4�C and washed.

Streptavidin-PE was then added to the cells which were

incubated for an additional 30 min. The membranous B7-

H3 expression was analyzed by flow cytometry. Mean-

while, the supernatants of cell culture were collected and

subjected to soluble B7-H3 measurement by ELISA assay.

ELISA assay

Soluble B7-H3 detection was performed as previously

using a sensitive dual monoclonal antibody sandwich

enzyme-linked immunosorbent assay (ELISA) kit estab-

lished in our lab [31].

Statistical analysis

Statistical analyses were performed using GraphPad Prism

4.0 software package (GraphPad Software, Inc., San Diego,

USA). Paired or unpaired Student’s t test, or the Pearson

Chi-square test was used, where appropriate. P-values less

than 0.05 were considered as being statistically significant.

Results

B7-H3 expression in CRC tissues and its correlation

to patient’s clinical parameters

In the present immunohistochemistry study, we character-

ize B7-H3 expression in resected specimens from 102 CRC

patients. Our study showed that the intensity of B7-H3

expression varied and the immunolocalization of B7-H3

molecule was predominantly in the membrane and cyto-

plasm of colorectal tumor cells. We have found 48 cases of

low B7-H3 expression, including 13 of Grade 0 (Fig. 1a)

and 35 cases of Grade 1 (Fig. 1b). The other 54 cases were

of high B7-H3 expression, including 23 cases of Grade 2

(Fig. 1c) and 31 cases of Grade 3 (Fig. 1d). The B7-H3

expression in CRC tissues positively correlated to patient’s

tumor grade (P = 0.0227), suggesting that B7-H3 is

involved in cancer progression. B7-H3 expression levels,
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however, did not correlate to other clinicopathological

parameters, such as gender, age, tumor location, tumor

size, nodal metastasis, distant metastasis and Duke’s stage

(Table 1).

Survey of B7-H3 expression in normal colorectal

tissues

As much as 23 cases of adjacent normal colorectal tissues

were resected from surgery and used to survey the B7-H3

expression. Consistent to previous reports [32, 33], we also

found B7-H3 was weakly expressed in adjacent normal

colorectal tissues (Fig. 1e, none; f, weak positive). Based

on the immunohistochemistry scores, we compared the B7-

H3 immunostaining intensities between adjacent normal

colorectal tissues and tumor tissues from 23 CRC patients,

which demonstrated that the B7-H3 expression in tumor

tissues was significantly stronger than that in adjacent

normal colorectal tissues (P \ 0.005, Fig. 2).

Survey of soluble B7-H3 in CRC patient’s serum

Our previous work has demonstrated that in addition to

membranous B7-H3, soluble B7-H3 is present at higher

levels in lung cancer patients [35]. We therefore decided to

determine whether it is the same case with CRC. Soluble

B7-H3 was detected using an ELISA assay as previous [31]

in serum from 34 CRC patients and 60 healthy donors. As

shown in Fig. 3, although there is quite a level of soluble

B7-H3 (16.80 ± 7.49 ng/ml) in normal human serum, the

soluble B7-H3 concentration in the serum from CRC

patients was significantly increased (30.41 ± 11.14 ng/ml,

P \ 0.0001).

B7-H3 expression in CRC cell lines

Inflammatory cytokines are well-known to promote carci-

nogenesis, particularly colon cancer [36]. Our immuno-

histochemistry study revealed that TNF-a was extensively

expressed in colorectal cancer cells (Fig. 1i). We thereby

examined whether the inflammatory cytokine TNF-a is

involved in the regulation of B7-H3 levels in cancer cells.

IFN-c was shown to induce the expression of B7-H3 in

DCs [37] and was therefore included in our study. Flow

cytometry analysis demonstrated that three colon cancer

cell lines exhibited high expression of membranous B7-H3

(Fig. 3a). The cytokines TNF-a (20 ng/ml) and IFN-c
(50 ng/ml) were individually added into the cell culture to

investigate their contribution to membranous/soluble B7-

H3 expression. The flow cytometry analysis showed that

Fig. 1 B7-H3, CD3 and TNF-a
immunostaining. B7-H3

immunostaining in colorectal

carcinoma tissues a negative,

b weak positive, c moderate

positive, d strong positive; B7-

H3 immunostaining in normal

colorectal tissues e negative,

f weak positive; Panel

g infiltrating T lymphocytes in

tumor stroma; Panel

h infiltrating T lymphocytes in

tumor nest; Panel i TNF-a
immunostaining in colorectal

carcinoma; Panel j negative

control. Magnifications for all

panels 9200

Fig. 2 The B7-H3 expression levels in tumor tissues and in adjacent

normal tissues from 23 cases of CRC patients evaluated by

immunohistochemical study (P \ 0.005)
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both TNF-a and IFN-c exerted no significant influence to

the membranous B7-H3 expression (Fig. 4b, c) whereas the

B7-H3 transcription could be upregulated by TNF-a (data

not shown). Then, the ELISA detection showed that the

secretion of soluble B7-H3 in LS174T and CW-2 culture

supernatants was significantly increased by TNF-a stimu-

lation but not IFN-c in contrast to the untreated control

(P \ 0.05, Fig. 5).

Matrix metalloproteinase (MMP) is required for the

production of soluble B7-H3 in CRC cell lines

Matrix metalloproteinase is involved in shedding of

membranous proteins [38]. We therefore tested the idea

that MMP was also involved in shedding B7-H3. A MMP

inhibitor (10 lmol/L) was added into the culture

supernatants of LS174T, CW-2 and positive control B7-

H3-L929 for 72 h cultivation. We found that the MMP

inhibitor could significantly decrease the soluble B7-H3

secretion when the cell lines were treated by TNF-a
(P \ 0.05) or untreated compared with the control (both

LS174T and B7-H3-L929 groups: P \ 0.005, CW group:

P \ 0.05) (Fig. 6). Therefore, membrane shedding by

MMPs is required for the production of soluble B7-H3 by

CRC cells.

Fig. 3 Increased soluble B7-H3 was found in serum from 34 cases of

CRC patients (30.41 ± 11.14 ng/ml) in contrast to 60 cases of

healthy donors (16.80 ± 7.49 ng/ml) (P \ 0.0001)

Fig. 4 Membranous B7-H3 expression in CRC cell lines. a Negative

control; b stimulated by 50 ng/ml IFN-c. c stimulated by 20 ng/ml

TNF-a

Fig. 5 Soluble B7-H3 secretion by CRC cell lines stimulated by

inflammatory cytokines IFN-c and TNF-a, respectively. Increased

soluble B7-H3 was detected when the LS174T and CW-2 stimulated

by TNF-a at 20 ng/ml for 72 h cultivation in contrast to the negative

control (P \ 0.05). B7-H3-L929 cell lines were used as positive

control

Fig. 6 Increased soluble B7-H3 secretion stimulated by TNF-a could

be reduced by MMPI. The MMP inhibitor (10 lmol/L) was added

into the culture supernatants of LS174T, CW-2 and B7-H3 transfected

cells L929 (positive control). MMPI could significantly decrease the

soluble B7-H3 secretion when the cell lines were treated by TNF-a
(P \ 0.005) or untreated compared with the control (both in LS174T

and in B7-H3-L929 groups P \ 0.005, in CW group P \ 0.05)
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B7-H3 expression in relation to infiltrating

T lymphocytes in CRC tissues

B7-H3 has been implied to play an immune suppressive

role in cancer mainly based on evidence obtained by

studying its function in autoimmune diseases [28, 37]. The

presence of tumor infiltrating T cells has been used as an

indicator for tumor immune surveillance [39]. We therefore

examined the number of tumor infiltrating T lymphocytes

on specimens from all 102 patients by CD3 immuno-

staining. We found that the intensity of T cells infiltration

in tumor stroma but not in the tumor nest was negatively

correlated with tumor grade (P = 0.0410) (Table 1).

Moreover, we found that the B7-H3 expression in tumor

sections was inversely correlated with the density of infil-

trating T lymphocytes both in tumor stroma (P = 0.0354)

and in tumor nest (P = 0.0173) (Table 2). This result

supports the idea that B7-H3 plays an important role in

suppressing immune surveillance of cancer.

Discussion

In the present study, we have shown that B7-H3 was highly

expressed in colorectal cancer cells. Increased B7-H3

expression was found in 54.3% of all 102 CRC patients.

B7-H3 expression was significantly correlated to patient’s

tumor grade. Furthermore, we have demonstrated that the

B7-H3 expression negatively associated with the intensity

of infiltrating T lymphocytes both in tumor nest and in

tumor stroma. We therefore provided evidence to support

the idea that B7-H3 is involved in the suppression of tumor

immune surveillance. Moreover, we have found that the

cancer-promoting inflammatory cytokine TNF-a increased

the B7-H3 transcription and induced the production of

soluble B7-H3, providing a potential mechanism for reg-

ulation of B7-H3 expression in tumor microenvironment.

Many recent studies have supported a role of B7-H3 in

cancer progression. It was reported that B7-H3 was highly

expressed in human non-small cell lung cancers, and was

significantly correlated to increased risk of lymphnode

metastases [24]. Roth et al. [32] evaluated B7-H3 immu-

noreactivity in more than 300 patients who suffered from

prostate cancer and underwent radical prostatectomy, and

indicated that increased levels of B7-H3 intensity corre-

lated with worsened clinicopathological features as well as

poorer postoperative prognosis. This result was further

confirmed by an expanded sample in tissue microarray

[33]. B7-H3 immunostaining represented as an additional

tool for the differential diagnosis of small round cell

tumors and might be useful in identifying neuroblastoma

patients at risk of relapse who may take advantage of more

careful follow-up [40]. The latest report demonstrated that

B7-H3 expression in clear cell renal cell carcinoma was

found in both tumor cell and tumor vasculature and rep-

resented prognostic implications [34]. Thus, based on

previous literatures and our findings in the present study,

we concluded that B7-H3 expression might play physio-

logical and pathological role in the oncogenesis and

development of CRC.

The exact role of B7-H3 in cancer progression remains

elusive. One possible scenario is that B7-H3 is involved in

the suppression of tumor immune surveillance and our data

provide some experimental evidence in favor of this

hypothesis. In the present study, we found that B7-H3

expression in CRCs was inversely correlated to the inten-

sity of infiltrating T lymphocytes, suggesting that one of

the most important contributions of B7-H3 expression in

this malignancy was to negatively regulate the T lympho-

cytes infiltration. It is noteworthy that the type, density and

location of immune cells in CRC tissues are significantly

associated with the early metastatic invasion and the pro-

longed survival [4, 39] and the presence of Th1 cells is an

independent prognostic marker for patient survival [39].

Therefore, our future study will focus on whether the

expression of B7-H3 could be a prognostic marker for the

survival of CRC patients and examine whether this marker

is independent of current cancer staging system.

Table 2 Correlation between infiltrating T lymphocytes and B7-H3 expression in CRC tissues

Infiltrating T lymphocytes in CRC tissues Cases B7-H3 expression v2 value P value

Low Ratios (%) High Ratios (%)

In tumor stroma

Low infiltrating 68 27 39.7 41 60.3 4.427 0.0354

High infiltrating 34 21 61.8 13 38.2

In tumor nest

Low infiltrating 51 18 35.3 33 64.7 5.667 0.0173

High infiltrating 51 30 58.8 21 41.2

Total 102

Values in bold signify P \ 0.05
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The underlying mechanism of B7-H3 expression in

CRC has not yet been elucidated. In our research, flow

cytometry indicated that membranous B7-H3 expression

was over-expressed in all three CRC cell lines, and could

be regulated by neither TNF-a nor IFN-c stimulation.

However, we found that TNF-a significantly increases the

soluble B7-H3 secretion in CRC cell lines LS174T and

CW-2. It has been demonstrated that inflammatory cyto-

kines were involved in the development of colorectal

inflammatory or carcinogenic lesions, especially TNF-a,

which was an essential mediator of the initiation and pro-

gression of colitis-associated colorectal carcinogenesis

[41]. These results suggested that the inflammatory cyto-

kine TNF-a might act as an important modulator in the

induction of aberrant B7-H3 expression in the tumor

environment of colorectal carcinoma.

We have previously demonstrated the soluble B7-H3 is

released from monocytes, dendritic cells and activated T

cells, and is available to be detected using the ELISA assay

we established in our lab [31]. Moreover, we newly iden-

tified that soluble B7-H3 molecule in serum from patients

with NSCLC were significantly higher than those in

patients with other pulmonary diseases or those in healthy

volunteers [35], which suggested that circulating B7-H3

could be developed as a promising serum biomarker to

improve NSCLC diagnosis and prognostic assessment.

Therefore, it is necessary for us to design a study and

collect a large and well-characterized patient samples to

investigate the diagnostic value of circulating B7-H3 levels

in CRC patients.

In conclusion, our present findings indicate that the

costimulatory molecule B7-H3 plays an important role in

CRC progression by means of membranous and soluble

forms, and might be involved in the negative regulation of

T lymphocytes-mediated tumor immune response. More-

over, TNF-a is an important modulator in soluble B7-H3

secretion. In the future, a precise mechanism of B7-H3

expression regulation in tumor environment, overall

knowledge of its clinical implications and targeted thera-

peutic interventions in CRC warrant further investigations.
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