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Summary: B7-HI, a recently described member of the B7 family of costimulatory molecules, is
thought to be involved in tumor immune escape by inducing T-cell apoptosis. In order to investigate
the relationship between B7-H1 and immune escape of bladder cancer, B7-H1 expression in 50 cases
of bladder cancer was detected by using immunohistochemical method. Survival curves were con-
structed using the Kaplan-Meier method and independent prognostic factors were evaluated using the
Cox regression model. Our results showed that the positive rate of B7-H1 immunostaining in normal
bladder tissue and bladder cancer was 0 and 72% respectively. The expression of B7-H1 was strongly
associated with the pathological grade, clinical stage and recurrence (P<0.05). The survival rate was
significantly lower in patients with B7-H1 positive group than in those with B7-H1 negative group
and multi-variable analysis revealed that B7-H1 could be regarded as an independent factor in evalu-
ating the prognosis of bladder cancer. It is concluded that the expression of B7-H1 is strongly associ-
ated with neoplastic progression and prognosis of bladder cancer. The manipulation of B7-H1 may
become a beneficial target for immunotherapy in human bladder cancer.
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Cancer progression has been attributed to a variety
of immune escape strategies. These include down-regu-
lation of cell-surface MHC class I molecules, secretion
of immunosup}i) essive factors, and lack of T-cell
costimulation''). B7-H1 (also known as PD-LI) is a
recently discovered T-cell costimulatory molecule that
has been implicated as an important molecule in tumor
immune escape. It can inhibit immune responses by in-
ducing T-cell apoptosis, impairing cytokine production,
and diminishing the cytotoxicity of activated T cells!*®.
In this study, we detected the expression of B7-H1 in
bladder cancer by immunohistochemical method for ex-
ploring the relationship between B7-H1 and immune
escape of bladder cancer.

1 MATERIALS AND METHODS

1.1 Clinical Data

Specimens were collected from 50 patients with
bladder cancer who had undergone surgical resection at
Tongji Hospital, Tongji Medical College, HUST (China),
between 2000 and 2002. All the specimens of bladder
cancer had been identified pathologically. The patients
included 40 males and 10 females with age ranging from
42 to 78 years (average 61.7 years). There were 34 pa-
tients with primary bladder cancer and 16 patients with
recurrent bladder cancer. According to the WHO and
UICC standard, tumor grade was G-G; in 23 (low grade
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group) and G in 27 patients (high grade group), and the
stage was T, in 19 (superficial group) and T,4 in 31
patients (invasive group). The median follow-up duration
for all patients was 27.94 months, with a range of 6-52
months. Besides, 10 samples from normal bladder mu-
cosa served as control group.

1.2 Immunohistochemistry

Immunohistochemical staining was performed on
5-um thick sections of the tissue microarray blocks. Par-
affin-embedded sections were mounted on Superfrost
glass slides, deparaffinized, rehydrated in a graded etha-
nol series, and then subjected to microwave antigen re-
trieval. Endogenous peroxidase activity was blocked by
using 3% hydrogen peroxide. Sections were incubated at
4°C overnight with rabbit anti-human B7-H1 polyclonal
antibody (Santa Cruz Company, USA) diluted to 1:50.
Immunohistochemical staining was performed according
to the instruction of SABC kit (Boster Company, China).
Sections were then counterstained with hematoxylin and
then dehydrated, cleared and mounted.

To evaluate the specificity of the reaction, PBS was
used for replacing the primary antibody as negative con-
trol. The positive expression of B7-H1, which was pre-
dominantly found in the cytoplasm or on the membrane,
was light yellow to brown. The percentage of B7-HI
positive tumor cells among the total number of tumor
cells was scored in 3 randomly selected high-power
(x400) fields and the percentage >10% was classified as
B7-H1 positive.

1.3 Statistical Analysis

All of the analyses were performed by using SPSS
13.0 software. The chi-square test was used for group
comparison. The Kaplan-Meier method was used to es-
timate the probability of survival, and significance was
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assessed by the Log-Rank test. Multivariate analysis was

done using the Cox regression model in stepwise method.

P values of less than 0.05 were considered to be statisti-
cally significant.

2 RESULTS

2.1 Expression of B7-H1 in Normal Bladder Tissue
and Bladder Cancer

The positive rate of B7-H1 immunostaining in the
specimens of normal bladder tissue and bladder cancer
were 0 (0/10) and 72% (36/50) respectively. The
chi-square test showed that there was significant differ-
ence in the B7-H1 expression between bladder cancer
and normal bladder tissues (P=0.000). Staining intensity
in the cytoplasm or on the membrane ranged from light
yellow to brown (fig. 1).
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Fig. 1 Expression of B7-H1 in normal bladder tissue (A) and
bladder cancer tissue (B) (SABCx400)

2.2 Correlation of B7-H1 Expression with the Bio-
logical Characters of Bladder Cancer

The correlation of B7-H1 expression with the bio-
logical characters of bladder cancer was summarized in
table 1. It was observed that the B7-H1 expression was
not associated with gender of patients, but there was a
significant association between B7-H1 expression and
pathological grade and clinical stage. Meanwhile, the
positive rate of the recurrent cases was higher than that
of the primary cases and the difference was statistically
significant (table 1).

Table 1 Correlation of B7-H1 expression with the biological
characters of bladder cancer

Items n PO(SOZ;VC P values
Gender
Male 40 31(77.5) 0.181
Female 10 5(50.0)
Grade
Low grade group 23 12 (52.2) 0.004
High grade group 27 4 (88.9)
Stage
Superficial group 19 10 (52.6) 0.017
Invasive group 31 26 (83.9)
Primary and Recurrent
Primary group 34 21 (61.8) 0.044
Recurrent group 16 15 (93.8)

2.3 Correlation of B7-H1 Expression with the Prog-
nosis of Bladder Cancer

Survival time was calculated from the date of sur-
gery to the date of death. The Kaplan-Meier survival

curve indicated that the survival rate in patients with
B7-H1 positive group was significantly lower than that
in those with B7-HI negative group and the difference
was statistically significant (P=0.020, fig. 2).

To determine the prognostic value of B7-H1 ex-
pression, we did multivariate analysis using Cox regres-
sion model to study 5 factors (age, gender, pathological
grade, clinical stage, B7-H1 expression). Pathological
grade, clinical stage and B7-H1 expression had signifi-
cant prognostic values. Among the total, the relative risk
of B7-H1 expression was 2.24 and 95% confidence in-
terval was 1.16-4.38 (P=0.011). The multivariate analy-
sis revealed that B7-H1 could be regarded as an inde-
pendent factor in evaluating the prognosis of bladder
cancer.
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Fig. 2 Correlation of B7-H1 expression with the prognosis of
bladder cancer

3 DISCUSSION

Interactions between the immune system and ma-
lignant cells play an important role in tumorigenesis.
Failure of the immune system to detect and reject trans-
formed cells may lead to tumor development and tumors
can use multiple mechanisms to escape from im-
mune-mediated rejection!””. B7-H1 is a cell-surface
glycoprotein within the B7 family of T-cell costimula-
tory molecules. Constitutive expression of B7-HI1 is
normally restricted to macrophage-lineage cells!'" ', In
contrast, several human cancers, including breast cancer,
ovarian cancer, lung cancer, colon cancer, kidney cancer,
lymphoma, and melanoma, have now been reported to
aberrantly express B7-H1"*"*!. Tumor cell expression of
B7-H1 had been shown to inhibit immune response by
either binding to programmed death-1 (PD-1) or a puta-
tive non-PD-1 receptor on the surface of T lymphocytes
to induce antigen-specific T-cell apoptosis or anergy!'®.
Because T lymphocytes play a central role in mediating
acquired antitumoral immunity, it has been proposed that
expression of B7-H1 may endow tumors with a mecha-
nism to evade host immune destruction.

In this study, we used immunohistochemical tech-
nique to detect the expression of B7-H1 in normal blad-
der tissue and bladder cancer. It was observed that there
was no B7-H1 expression in normal bladder tissue but
there was a substantial expression of B7-H1 in bladder
cancer and the expression of B7-H1 was strongly associ-
ated with the pathological grade, clinical stage and re-
currence of bladder cancer. It indicates that B7-H1 which
has the recognized ability to inhibit T-cell mediated an-
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titumor immunity, may contribute to the pathogenesis
and progression of bladder cancer.

Another interesting observation from our study was
that the expression of B7-H1 was strongly associated
with the postoperative prognosis in bladder cancer. The
survival rate was significantly lower in patients with
B7-H1 positive group than in those with B7-H1 negative
group. And the analysis of multi-variable reveals that
B7-H1 can be regarded as an independent factor in
evaluating the prognosis of bladder cancer. This result
indicates that B7-H1 can be regarded as an important
prognosis factor in human bladder cancer.

Moreover, our study had implications for the design
of T-cell-based immunotherapy. For example, adoptive
immunotherapy strategies require the infusion of
pre-activated T cells. If confronted by an apoptotic
molecule such as B7-H1, tumor-specific T cells would be
deleted selectively at the tumor site!'” '™, Therefore
blockade of B7-H1 by specific monoclonal antibodies or
soluble inhibitors might enhance cytotoxic T lymphocyte
killing of established cancers. And recent in vivo studies
have demonstrated that antibody-mediated blockade of
PD-L1 is capable of facilitating the rejection of certain
PD-L1-expressing tumors in several murine models!" ",
So our findings indicate that PD-L1 may serve as a ra-
tional immunotherapeutic target for the treatment of
bladder cancer as well as a viable prognostic marker to
predict bladder cancer risk.

In conclusion, we have demonstrated the remark-
able expression of B7-H1 in bladder cancer. The B7-H1
expression in tumor cells was well associated with
pathological grade, clinical stage, recurrence and the
postoperative prognosis of bladder cancer. These results
suggest that the expression of B7-H1 may contribute to
the neoplastic progression and poor prognosis of bladder
cancer. The basis for these associations may relate to the
recognized ability of B7-H1 to involve in tumor immune
escape by inducing T-cell apoptosis. Therefore, the ma-
nipulation of B7-H1 may become a beneficial target for
immunotherapy in human bladder cancer.

REFERENCES

1 Igney FH, Krammer PH. Immune escape of tumors:
apoptosis resistance and tumor counterattack. J Leukoc
Biol, 2002,71(6):907-920

2 Pardoll D, Allison J. Cancer immunotherapy: Breaking
the barriers to harvest the crop. Nat Med, 2004,10(9):887-
892

3 Lyman MA, Aung S, Biggs JA, et al. A spontaneously
arising pancreatic tumor does not promote the differentia-
tion of naive CD8" T lymphocytes into effector CTL. J
Immunol, 2004,172(11):6558-6567

4 Dong H, Strome SE, Salomao DR, et al. Tu-
mor-associated B7-H1 promotes T-cell apoptosis: a po-
tential mechanism of immune evasion. Nat Med, 2002,
8(8):793-800

5 Junko H, Mingcong W, Megumi M, ef al. B7-H1-Induced
Apoptosis as a Mechanism of Immune Privilege of Cor-
neal Allografts. J] Immunol, 2006,177(21): 5928-5935

12

13

14

15

16

18

19

20

Fumihiko T, Kae T, Noriko O, et al. Predominant expres-
sion of B7-H1 and its immunoregulatory roles in oral
squamous cell carcinoma. Oral Oncol, 2006,42(3): 268-
274
Wintterle S, Schreiner B, Mitsdoerffer M, et al. Expres-
sion of the B7-Related Molecule B7-H1 by Glioma Cells:
A Potential Mechanism of Immune Paralysis. Cancer Res,
2003,63(21):7462-7467
Okazaki T, Honjo T. PD-1 and PD-1 ligands: from dis-
covery to clinical application. Int Immunol, 2007,19(7):
813-824
He L, Zhang G, He Y, et al. Blockade of B7-H1 with
sPD1 improves immunity against murine hepatocarci-
noma. Anticancer Res, 2005,25(5):3309-3313
Dong H, Zhu G, Tamada K, ef al. B7-H1, a third member
of the B7 family, co-stimulates T-cell proliferation and
interleukin-10 secretion. Nat Med, 1999, 5(12):1365-
1369
Brown JA, Dorfman DM, Ma FR, et al. Blockade of pro-
grammed death 1 ligands on dendritic cells enhanced T
cell activation and cytokine production. J Immunol,
2003,170(3):1257-1266
Konishi J, Yamazaki K, Azuma M, et al. B7-H1 expres-
sion on non-small cell lung cancer cells and its relation-
ship with tumor-infiltrating lymphocytes and their PD-1
expression. Clin Cancer Res, 2004,10(15):5094-5100
Ghebeh H, Mohammed S, Al-Omair A, et al. The B7-H1
(PD-L1) T lymphocyte- inhibitory molecule is expressed
in breast cancer patients with infiltrating ductal carci-
noma: correlation with important high-risk prognostic
factors. Neoplasia, 2006,8(3):190-198
Strome SE, Dong H, Tamura H, et al. B7-H1 blockade
augments adoptive T-cell immunotherapy for squamous
cell carcinoma. Cancer Res, 2003,63(19): 6501-6505
Thompson RH, Kuntz SM, Leibovich BC, et al. Tumor
B7-H1 is associated with poor prognosis in renal cell car-
cinoma patients with long-term follow-up. Cancer Res,
2006,66(7):3381-3385
Das S, Suarez G, Beswick EJ, et al. Expression of B7-H1
on gastric epithelial cells: its potential role in regulating T
cells during Helicobacter pylori infection. J Immunol,
2006, 176(5):3000-3009
Blank C, Kuball J, Voelkl S, et al. Blockade of
PD-L1(B7-H1) augments human tumor-specific T cell
responses in vitro. Int J Cancer, 2006,119(2):317-327.
Hirano F, Kaneko K, Tamura H, et al. Blockade of
B7-H1 and PD-1 by monoclonal antibodies potentiates
cancer therapeutic immunity. Cancer Res, 2005, 65(3):
1089-1096.
Yoshsiko I, Masayoshi I, Yoshimasa T, et al. Involve-
ment of PD-LI on tumor cells in the escape from host
immune system and tumor immunotherapy by PD-LI
blockade. Proc Natl Acad Sci USA, 2003,99(19): 12293-
12297
Curiel TJ, Wei S, Dong H, et al. Blockade of B7-H1 im-
proves myeloid dendritic cell-mediated antitumor immu-
nity. Nat Med, 2003,9(5):562-567

(Received June 27, 2008)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


