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B7-H4 (B7x, B7S1, VTCN1, DD-0110) is a member of the B7 superfamily that negatively regulates T cell responses.1 In
addition, B7-H4 expression is increased on tumors and has been shown to be a negative prognostic marker for many
cancers.2 Unexpectedly our recent study demonstrated that B7-H4 inhibited tumor growth and was required to
promote effective antitumor responses.3

Members of the B7 family of molecules
provide positive or negative signals that
modulate T cell function. Notably, the
co-inhibitory molecules CTLA-4 and PD-
1 that bind to B7-1 (CD80) and B7-2
(CD86) or PD-L1 (B7-H1/CD274) and
PD-L2 (B7-DC/CD273), have proven to
be important targets for cancer immune
therapy.4 Melanoma and non-small cell
lung cancer patients treated with antibod-
ies specific for either CTLA-4 or PD-1
show encouraging responses that approxi-
mately range between 20–35%. There-
fore, it is critical to evaluate the role of
other B7 family members as candidates
for new therapeutic targets

B7-H4 is a member of the B7 family
that was identified by DNA sequence
homology to other B7 family members in
2003 (reviewed in1). B7-H4 cell surface
protein expression is largely absent in
most normal human somatic tissues, with
the exception of epithelial cells from the
female genital tract, lung, kidney and pan-
creas. Studies have also shown that B7-H4
is induced on antigen presenting cells.1,2

B7-H4 binds to an unknown receptor.
Overexpression of B7-H4 was reported in
a variety of cancers including lung, ovar-
ian, breast, uterus, prostate, renal, gastric,
pancreatic ductal adenocarcinoma and
esophageal cancers.1,2 Collectively, the

current literature supports a role for B7-
H4 as a potential negative prognostic indi-
cator for many tumors.

In order to investigate the role of B7-
H4 in tumor growth in vivo, we examined
the MMTV-PyMT as well as RIP-Tag2
transgenic mouse models, which develop
mammary tumors and insulinomas,
respectively. By crossing these models
onto a B7-H4¡/¡ background, our stud-
ies found that B7-H4 expression was not
necessary for tumor development, and in
its absence, tumors unexpectedly grew
larger.3 Notably meta-analysis of publi-
cally available gene expression datasets
showed that high expression of B7-H4
correlated with improved survival in breast
cancer patients. This is in agreement with
previous findings that suggested a poten-
tial correlation between membrane expres-
sion of B7-H4 and low-stage cancers. In
endometrioid adenocarcinoma, low-risk
tumors mainly express membrane B7-
H4,5 similar to benign breast tumors.6

We also generated WAP-gp/MMTV-
PyMT and RIP-gp/Tag2 mouse models,
which expressed the lymphocytic chorio-
meningitis virus (LCMV) glycoprotein
(gp) as a defined endogenous antigen.
This provided a target molecule and the
opportunity to use LCMV as a live viral
vaccine for the induction of an antitumor

response. We confirmed that B7-H4 had
a negative regulatory role on T cells dur-
ing LCMV infection but unexpectedly
showed that B7-H4 was a positive media-
tor of vaccine induced antitumor
immunity.3

To determine if B7-H4 expression was
critical on hematopoietic or non-hemato-
poietic cells, bone marrow chimeric mice
were generated. Our results demonstrated
that B7-H4 expression by the non-
hematopoietic compartment was critical
for an efficient antitumor immune
response. This suggests a new role for B7-
H4 expression on the tumor tissue for
promoting antitumor immunity.

We observed a correlation between B7-
H4 and the expression of major histocom-
patibility complex I (MHC I) in both
mouse mammary tumors and primary
human breast cancer samples. In mice, the
absence of B7-H4 coincided with reduced
MHC I expression. Notably, there was a
decrease in Granzyme B expression in
CD8C T cells infiltrating tumors lacking
B7-H4. Furthermore, experiments sug-
gested that the expression of MHC I and
B7-H4 were linked, as siRNA knockdown
of B7-H4 in tumor cell lines resulted in
downregulation of MHC I. Our work
also demonstrated that IFNg can induce
the upregulation of B7-H4 in vitro, and
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that this was dependent upon T or NKT
cells in vivo.

Previous studies also suggested a role
for other cytokines including IL-6 and IL-
10 in inducing B7-H4 expression in
immune cells.7 Recent findings demon-
strate that hypoxia induces B7-H4
expression in cancer cell lines in an hyp-
oxia-inducible factors (HIF)-1a- depen-
dent manner. Notably, analysis of
publicly available gene expression datasets
of 414 patients with multiple myeloma
showed that B7-H4 expression was posi-
tively correlated with the expression CA-
9, an endogenous hypoxia marker.8

Although the mechanism of B7-H4 up-

regulation in cancer cells is not fully
understood, these data suggest a role for
stress signals in the tumor microenviron-
ment in regulating B7-H4 expression. B7-
H1 (PD-L1) was also shown to be
induced by IFNg9 as well as under hyp-
oxic condition through HIF-1a10 in can-
cer cells. These results support the concept
that stress signals could be important
inducers of members of the B7 family in
different tumor settings.

Our data demonstrated that B7-H4
expression by non-hematopoietic cells
in the tumor microenvironment is
essential for optimal antitumor immune
responses. This is in contrast with the

negative regulatory role in T cell
responses that has been defined for B7-
H4. It is possible that B7-H4 may have
at least two independent receptors that
signal different outcomes and are differ-
entially expressed under certain condi-
tions. Further studies are required to
understand the molecular mechanisms
that define how the B7 family of mole-
cules regulate immunity.
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