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AUTHOR'S VIEW

Immunogenic tumor cell death induced
by chemoradiotherapy in a clinical setting
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immunogenic cell death

Although it has been shown in murine models that chemoradiotherapy may induce immunogenic tumor cell death,
which could trigger T-cell immunity upon the released of high-mobility group box 1 protein (HMGBT1), whether this also
occurs in clinical settings remains unclear. Here, we discuss tumor-antigen specific T-cell responses in esophageal cancer
patients receiving chemoradiotherapy. Our findings indicate that chemoradiation induces tumor antigen-specific T-cell
responses and that the release of HMGBI1 is related to clinical outcome.

Chemoradiotherapy (CRT) is thought
to induce an immunosuppressive state
involving both T cell- and natural killer
(NK) cell-immunity. Moreover, CRT
mediates its cytotoxic effects by inducing
apoptosis, a form of cell death that is gen-
erally considered to be non-inflammatory
and non-immunogenic."? Recently, it has
been shown that danger signals emitted
by dying cells treated by specific chemo-
therapeutic drugs, such as oxaliplatin, or
radiotherapy can induce Toll-like recep-
tor (TLR)-dependent, antigen-specific
T-cell immunity. In particular, the injec-
tion of tumor cells succumbing to chemo-
radiation has been shown to induced a
protective antitumor immune response in
wild type, but in7/r4”~ mice.** Among
various danger signals released from
dying cells, high-mobility group box 1
protein (HMGB1), but not other known
TLR4 ligands, has been suggested to be
a mandatory for such tumor antigen-
specific T-cell responses.®* In addition,
the early exposure of calreticulin on the
plasma membrane of dying cancer cells,
as induced by irradiation, reportedly
enhances their phagocytosis by dendritic
cells (DCs) and is required for tumor-spe-
cific T-cell responses in murine model >~
However, there is limited information
describing whether immunogenic tumor

cell death can be induced by CRT in clin-
ical settings, due to the lack of accurate
assays to evaluate antigen-specific T-cell
responses in cancer patients.

We have recently established a reliable
in vitro assay system based on periph-
eral blood lymphocytes (PBLs) to detect
tumor-specific CTL responses against
the panels of HLA Class I epitopes
derived from cancer-testis antigens.®’
By this method, we have shown for the
first time in a human clinical study that
tumor-antigen specific T-cell responses
were induced in esophageal squamous
cell carcinoma (ESCC) patients follow-
ing chemoradiation, along with elevated
HMGBI levels in serum." Furthermore,
our study clearly demonstrated that the
presence of HMGBI1 within the tumor
microenvironment is significantly related
to pre-operative CRT and that the levels
of HMGBI positively correlate with sur-
vival. Furthermore, we observed that the
amount of CD8* T-cells infiltrating the
tumor microenvironment was compara-
tively higher in patients with high intratu-
moral levels of HMGBI.

Thus, immunogenic tumor cell
death was induced by CRT in patients
with ESCC, and HMGBI turned out
to be one important mediator linking
chemoradiation-induced cell death to
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antigen-specific T-cell responses (Fig. 1).
However, although it has been shown that
both HMGBI release and calreticulin
expression are required for tumor-specific
T-cell responses in murine models,” we
were unable to detect any significant dif-
ferences in calreticulin exposure by the
tumor cells of patients receiving or not
chemoradiation, and there was no survival
difference
and -weak groups. To clarify this aspect,
further study is needed that is based upon
a different technique to evaluate the cell

between  calreticulin-strong

surface exposure of calreticulin in clinical
samples.

Interestingly, we showed that chemo-
radiation can induce the upregulation
of HMGBI, with significant variations
among ESCC patients, and that patients
with high HMGBI expression survived
longer than patients with weak HMGBI
expression.”” Also, our in vitro studies
indicate that there are substantial varia-
tions in chemoradiation-induced HMGBI1
release among distinct ESCC cell lines,
regardless of the amount of dying cells.”
These observations suggest that immune
reactions related to HMGBI release fol-
lowing chemoradiation may affect clinical
outcomes in ESCC patients. Apetoh, et
al. reported that patients with breast can-
cer bearing a TLR4 loss-of-function allele
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Figure 1. Schematic illustration of immunogenic tumor cell death as induced by chemoradiation. HMGB1, high-mobility group box 1; TLR, Toll-like receptor.

relapse more quickly after chemotherapy
and radiotherapy than those with a nor-
mal 7LR4 allele.* Thus, HMGBI-related
immune responses after CRT may play
a critical role in the clinical outcome of
cancer patients, and parameters such as
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