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EDITORIAL

Following up tumor-specific regulatory T cells

in cancer patients
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Regulatory T cells (Treg) represent a sub-
population of immunosuppressive cells
that preferentially expand during tumor
progression. The primary role of Tregs
is to dampen antitumor effector T-cell
responses, but they also modulate inflam-
matory reactions and promote angio-
genesis. Until now, the great majority of
studies analyzed the total number of Tregs
without focusing on their antigen speci-
ficity, due to the lack of available analytic
tools. Philipp Beckhove’s group has now
reported a high frequency of endogenous
Tregs directed against the self antigen
mammaglobin (mam) in primary breast
carcinoma patients. The authors detected
the presence of these cells by a functional
assay based on the amplification of anti-
mam effector T cells after Treg depletion.
In addition, they confirmed their results by
manufacturing specific tetramers loaded
with MHC class Il-restricted peptides
siag) B
mean frequency of 0.21% anti-mam Tregs
was found in the peripheral blood of breast
carcinoma patients. The use of HLA class I1
tetramers is still in an early stage due to pau-

derived from mammaglobin (mam

city of reagents and tools to validate them.
Beckhove and colleagues derived specific
anti-mam CD4* T-cell clones to control
the specificity of their mam-targeted HLA
class IT tetramers, significantly reinforcing
the strength of the study.

Wang et al. pioneered the detection of
tumor-specific Treg directed against the
cancer/testis antigen 2 CTAG2 (an homo-
log of NY-ESO-1 best known as LAGE-1)
and against peptides derived from BBX
(best known as ARTCI) in tumor-bearing

mice.? Next, pre-existing Tregs specific
for a variety of antigens including dif-
ferentiation (e.g., gpl00, TRP2), cancer-
testis (e.g., NY-ESO-1), overexpressed
(e.g, CEA, EGFR, MUCI), universal
(e.g., telomerase, surviving), and viral
(e.g, HPV16-derived)
detected in cancer patients. One striking
feature of the Beckhove study is that
mam-specific Tregs were detected in the

antigens were

peripheral blood of patients directly ex
vivo. Indeed, in most studies, the identi-
fication of antitumor Tregs required an in
vitro amplification step or the generation
of T-cell clones.® Usually, specific Tregs
are identified within tumor-infiltrating
lymphocytes, as they are highly enriched
in this compartment as compared with
the peripheral blood. Indeed, although an
increased frequency of circulating Tregs
has been observed in cancer patients,
reaching 5-10% of blood CD4* T cells,
Tregs can account for 40-50% of CD4*
T cells infiltrating some human and
murine tumors.® This said, as specific
Tregs have been observed both in periph-
eral blood and within neoplastic lesions,
these cells may interfere with antitumor
immune responses at both the induc-
tion and effector levels.* The Beckhove
study clearly demonstrated that the levels
of mam-specific Tregs are higher in the
blood of breast carcinoma patients than in
healthy individuals, as previously observed
for Tregs targeting other tumor-associated
antigens. It would have been of interest to
complete this study by assessing the levels
of mam-specific Tregs in the tumor micro-
environment of these patients.
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Various mechanisms may account
for Treg deregulation in cancer patients
and their accumulation within neoplas-
tic lesions. The tumor microenvironment
favors indeed the conversion of conven-
tional T cells into Tregs, since the pre-
sentation of self tumor antigens prevails
in the presence of transforming growth
factor B (TGER), interleukin-10 (IL-10),
and vascular endothelial growth factor
(VEGF), most likely owing to imma-
ture dendritic cells (DCs) and myeloid-
derived suppressor cells (MDSCs).”¢ In
addition, specific chemokines produced
in the tumor microenvironment such as
CCL17 and CCL22 preferentially recruit
Tregs.”® There is a debate as to whether
intratumoral Tregs reflect the local
amplification of natural Tregs or the in
situ conversion of conventional T cells
(Tconvs).”! Both mechanisms have been
reported to occur, and Beckhove et al.
showed that the same tumor-associated
antigen could be recognized by both
Tconvs and Tregs. The study of the TCR
repertoire of mam-specific T cells may
have helped in distinguishing their pre-
cise origin.

It is clear that various subpopulations
of Tregs endowed with various clinical
significance co-exist in cancer patients."
For example, Tregs expressing activation
markers such as CCR4 may exert more
robust immunosuppressive functions and
hence be more closely associated with
prognosis than the general Treg popu-
lation.® Although not performed in the
study by Beckhove and colleagues, HLA

class II tetramers will also allow for an
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extensive phenotyping of tumor-specific
Tregs, hence informing strategies to
inhibit their function.!?

Various arguments support the need for
rigorously monitoring specific Treg sub-
sets (instead of the whole pool of Tregs)
in cancer. First, Beckhove et al. have pre-
viously shown that the depletion of Treg
efficiently  enhanced
antigen-specific Tconvs only when Tregs

tumor-associated

recognizing the same antigen pre-existed,
supporting the antigen specificity of opti-
mal Treg-mediated Tconv inhibition."
Second, in the course of anticancer vac-
cination, monitoring specific Treg subsets
is highly recommended, as in both mice
and humans these vaccines could increase
specific Tregs and not only effector cells,
an issue that may explain some recent
clinical failures.?> Third, some anticancer
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Tregs ex vivo will allow for a fine monitor-
ing of these cells in cancer patients before
and after therapeutic interventions, and
will therefore help the design of future
clinical trial.
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