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Immune checkpoints in 
T cell-mediated tissue inflammation

chronic inflammation, in helping to avoid 

excessive damage to the area surrounding 

the affected tissue. 

You recently investigated the ex-
pression of co-inhibitory mole-
cules on masticatory mucosae in 
the mouth. What made you focus 
on this process, and what did you 
discover?

A: Masticatory mucosae (the layers of tissues 

covering the gums, top of the tongue, and 

hard portion of the roof of the mouth) are 

specialized oral mucosae for mastication 

(crushing and digesting foods), as well as 

protection from environmental damage. 

Our initial interest in masticatory mucosae 

arose from histological studies of tissues 

and cells expressing B7-H1 (also known as 

PD-L1), which is a ligand (binding partner) 

for PD-1, an important inhibitory receptor in 

T cells. We found that masticatory mucosae, 

but not other oral mucosae or mucosal sur-

faces of other organs, showed stable ex-

pression of B7-H1.

You performed antigen stimula-
tion through mucosal surfaces in 
your investigation of immunity in 
masticatory mucosae. Can you 
explain what aspect of the im-
mune response was discovered 
by using this technique in masti-
catory mucosae?

A: We knew that B7-H1 expressed on anti-

gen-presenting cells or tumor cells could in-

teract with PD-1 and inhibit T-cell activation, 

and that the presence of B7-H1 in tissues 

could regulate the activation of T cells. How-

ever, we did not know how B7-H1 expres-

sion was regulated in oral mucosae or how 

B7-H1 functioned in the oral cavity. The oral 

mucosae receive external stimuli through 

the mucosal surface and internal stimuli 

through immune cells, such as infiltrating T 

cells and macrophages. Antigen stimulation 

studies, combined with the use of unique 

TCR-transgenic mice, allowed us to deter-

mine how B7-H1 functions: We learned that 

keratinocyte/epithelial cell-associated B7-

H1 interacts with PD-1 that is expressed on 

antigen-primed, tissue-infiltrating CD4+ T 

cells to provide negative regulatory signals. 

What are the clinical implications 
of your findings?

A : The induction of B7-H1 expression in 

masticatory mucosae appears to be impor-

tant in the prevention of excess immune re-

sponses in chronically inflamed tissue and in 

homeostasis in the mouth. 

You are exploring the regulation 
of immune responses through 
specific immune checkpoints. 
Please explain what this is.

A: Immune checkpoints help to regulate the 

immune system. This is important to prevent 

the development of autoimmunity, which is 

when the immune system erroneously at-

tacks the body’s own healthy cells instead of 

invading pathogens or tumors. This regula-

tion is achieved by requiring a second signal 

for full immune system activation, or by in-

hibiting activity because the target is recog-

nized as a normal part of the body. In cancer, 

immune checkpoints are often manipulated 

to suppress anti-tumor immune responses, 

allowing the tumor to grow in an unrestrict-

ed manner. Additionally, immune check-

points can also be important in cases of 
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B7-H1 (PD-L1), a ligand of immune checkpoint receptor PD-1 expressed 
on masticatory mucosae, negatively regulates T cell-mediated tissue 
inflammation
A. Selective expression of B7-H1 
on masticatory mucosae

B. Blockade of B7-H1 enhances 
CD4+ T-cell infiltration
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Antigen-specific CD4+ T cells were transferred to B7-H1/
PD-1-double knockout bone marrow chimera mice.
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