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Abstract

Background CD8'Foxp3™ T lymphocytes have been
detected in tumors. However, the distribution, phenotypic
features, and regulation of these cells in gastric cancer
remain unknown.

Methods The levels of CD8 Foxp3™ T lymphocytes in
the peripheral blood, tumor-draining lymph nodes, non-
tumor tissues, and tumor tissues of patients with gastric
cancer were detected by flow cytometry. Foxp3 induction
in CD8"Foxp3™ T cells was investigated in vitro. The
suppressive function of CD8 Foxp3™ T lymphocytes was
analyzed by their effect on CD4" T-cell proliferation
and IFN-y production. The percentages of CD8 Foxp3* T
lymphocytes were evaluated for the association with tumor
stage.

Results  The frequency of CD8*Foxp3™ T lymphocytes in
tumor tissues was significantly higher than that in non-
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tumor tissues, and similar results were also observed in
tumor-draining lymph nodes compared with peripheral
blood. Most intratumoral CD8*Foxp3™ T lymphocytes
were activated effector cells (CD45RA™CD277). TGF-f1
levels were positively correlated with the frequency of
CD8*Foxp3™ T lymphocytes in tumor tissues, and in vitro
TGF-f1 could induce the generation of CD8 Foxp3™ T
lymphocytes in a dose-dependent manner. Furthermore,
intratumoral CD8"Foxp3™* T lymphocytes suppressed the
proliferation and IFN-y production of CD4% T cells.
Finally, intratumoral CD8 Foxp3™ T lymphocytes were
significantly increased with tumor progression in terms of
tumor-node-metastasis (TNM) stage.

Conclusions Our data have shown that increased intra-
tumoral CD8 Foxp3* T lymphocytes are associated with
tumor stage and potentially influence CD4" T-cell func-
tions, which may provide insights for developing novel
immunotherapy protocols against gastric cancer.

Keywords Gastric cancer - CD8 Foxp3™
T lymphocytes - Regulatory T cells - Tumor stage

Introduction

Gastric cancer (GC) is one of the most common malig-
nancies accounting for 8% total cases and 10% total deaths
from cancer worldwide [1]. At present, surgical resection is
considered the best procedure in the treatment of GC
patients with early-stage disease. However, the control of
GC at advanced-stage disease remains difficult. It is gen-
erally accepted that tumor progression is regulated by the
cross-talk between tumor and host immune system. Many
studies focusing on the role of host immune response in
cancer suggest that tumor-infiltrating immune cells

@ Springer



2184

Cancer Immunol Immunother (2012) 61:2183-2192

especially T lymphocytes play an important role in con-
trolling the development of tumors [2—4]. Thus, screening
T lymphocytes subsets and investigating their functions in
GC may have benefits on the clinical outcome.

Tumor-infiltrating lymphocytes (TIL) include effector
and regulatory subsets that have been found in GC. Earlier
studies have shown that the presence of effector TIL is
associated with host defense against GC and that the type
and density of effector TIL determine a clinical outcome
[4, 5], suggesting their protective role in anti-tumor
immunity of GC. However, tumor growth and metastasis
denote a failure of most effector TIL to kill tumor cells.
Regulatory T-cell subsets, especially CD4Foxp3™ regu-
latory T cells (CD4 " Tregs), are considered to be one of the
major mechanisms implicated in blunting effective tumor
clearance for their immunosuppressive capability [6, 7].
Indeed, it is demonstrated that TIL contain a high level of
CD4* Tregs, which can be activated to suppress the pro-
liferation and function of effector T cells at tumor site
[8—11]. Therefore, the combination of boosting host anti-
tumor immune response by application of effector TIL and
blocking immunosuppressive effect by depletion of CD4*
Tregs may afford a promising therapy approach [12, 13].

Although most of Tregs belong to CD4" T cells,
increasing evidence indicates that some CD8" T-cell sub-
sets have been also identified to display regulatory func-
tions in normal thymus [14], neonatal tolerance [15],
autoimmune diseases [16-22], and infectious disease
[23, 24]. These CD8™ T cells are characterized to express
different cell surface molecules and separately referred
to as CD8TCD25", CD8*CD103", CD8*CD28~, CD8™
CDI122*%, CD8Ylatency-associated peptide (LAP)', and
CD8"lymphocyte activation gene-3 (LAG-3)"CCL4"
regulatory T cells. Like CD4* Treg counterparts, CD8"
regulatory T cells suppress the proliferation and function
of naive and effector T cells through three different
mechanisms: direct cell-cell contact with the target cells,
the secretion of immunosuppressant molecules, and
the induction of anergy in antigen-presenting cells [25].
Recently, CD8"Foxp3™ T lymphocytes, also reported as
CDS8" regulatory T cells, accumulated in some types of
tumors and shared phenotypic and functional features with
CD4" Tregs [26-28]. Although these studies imply a
potential immunosuppressive role of CD8Foxp3t T
lymphocytes in the tumor progression, the regulation and
function of CD8'Foxp3™ T lymphocytes in human GC
remain unknown.

In the present study, we showed that CD8"Foxp3™ T
lymphocytes were enriched in tumors of GC patients.
Tumor-infiltrating CD8*Foxp3™* T lymphocytes displayed
a CD45RA™CD27 -activated effector phenotype and
suppressed CD4" T-cell proliferation and Thl cells
expansion. Moreover, TGF-f1 levels were positively
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correlated with the frequency of CD8"Foxp3™ T lympho-
cytes in tumors and in vitro TGF-f1 could regulate the
generation of CD8 Foxp3™ regulatory T cells. Addition-
ally, increased intratumoral CD8"Foxp3™* T lymphocytes
were associated with tumor progression.

Materials and methods
Patients and tissue samples

Fresh peripheral blood, tumor-draining lymph nodes
(TDLN), tumor, and normal autologous gastric tissues
(non-tumor tissues, at least 5-cm distant from the tumor
site) were obtained from patients who underwent surgical
resection at the Southwest Hospital of the Third Military
Medical University. None of the patients had received
radiotherapy or chemotherapy before sampling. Individuals
with autoimmune disease, infectious diseases, and multi-
primary cancer were excluded. Peripheral blood from 15
healthy donors was used as controls. The clinical stages of
tumors were determined according to the TNM classifica-
tion system of International Union Against Cancer (Edition
6). The study was approved by the Ethics Committee of the
Third Military Medical University. Written informed con-
sent was obtained from each subject.

Cell isolation

Peripheral blood mononuclear cells (PBMC) from GC
patients and healthy donors were isolated by Ficoll density
gradient centrifugation. Fresh tumor and non-tumor tissues
were used for the isolation of TIL and non-tumor-infil-
trating lymphocytes (NIL). In brief, fresh tumor and non-
tumor tissues were washed three times in RPMI 1640
before being cut into small pieces. The specimen were then
collected in RPMI 1640 containing 1 mg/ml collagenase
IV (Sigma-Aldrich, St. Louis, MO, USA) and 10 mg/ml
DNase I (Roche, Basel, Switzerland) and mechanically
dissociated by using the gentle MACS Dissociator (Milt-
enyi Biotec, Auburn, CA, USA). Dissociated cell suspen-
sions were further incubated 1 h at 37 °C under continuous
rotation and filtered through 70-um cell strainers to obtain
cell suspensions. Fresh TDLN were gently minced and
passed through 70-pum cell strainers to obtain cell suspen-
sions. The cell suspensions were then used for flow
cytometry analysis.

Antibodies and flow cytometric analysis
The following antibodies were used to stain single-cell sus-

pensions: CD3-APC-H7, CCR4-PE-Cy7 (BD Pharmingen,
San Diego, CA, USA), CD4-FITC, CD8-PerCP-Cys5.5,
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CD25-PE, cytotoxic T lymphocyte-associated antigen 4
(CTLA-4)-PE, glucocorticoid-induced TNF receptor
(GITR)-APC, CXCR4-PE-Cy7, HLA-DR-APC, CD127-
APC, CDI122-PE, Foxp3-Alexa Fluor 488 or PE or APC,
CD45RA-PE-Cy7, CD27-FITC (eBioscience, San Diego,
CA), CD4-PE, or APC (Tianjin Sungene Biotech Co., Ltd).
Cells were incubated with appropriate surface antibodies for
30 min at4 °C.Forintracellular staining of Foxp3 and CTLA-
4, the Foxp3-Staining Buffer Set was used according to the
manufacturer’s protocol. Isotype-matched antibodies were
given to enable correct compensation and confirm antibody
specificity. Cells were analyzed by flow cytometry with a
FACSCantoll (BD Biosciences). Data were analyzed with
Flowjo software (BD Biosciences).

Enzyme-linked immunosorbent assay (ELISA)

Tumor and normal autologous gastric tissues were weigh-
ted before protein extraction with tissue protein extraction
reagents (Pierce, Rockford, IL, USA) according to the
manufacturer’s protocol. In brief, tissues were added in
tissue protein extraction reagents and homogenized, and
then, the supernatants of samples were collected by cen-
trifugation and stored at —80 °C for determination of
cytokines. TGF-f1 levels were determined with ELISA
kits in accordance with the manufacturer’s recommenda-
tions (R&D Systems, Minneapolis, MN, USA).

In vitro generation of CD8 Foxp3™ T cells

CDS8™ T cells were obtained from PBMC of healthy indi-
viduals by positive selection using the EasySep human CD8"
T-cell enrichment kit (Stem cell, Vancouver, Canada). Puri-
fied CD8™ T cells were resuspended at 2 x 10° cells/well in
RPMI 1640 containing 10% fetal calf serum (Gibco, Bionova,
Uruguay) and seeded in 96-well round bottom plates supple-
mented with 20 U/ml recombination human (rh) IL-2 (rhIL-2)
to each well and combination of rhTGF-f1 at different con-
centrations (1, 10, and 100 ng/ml) (Peprotech, Rocky Hill, NJ,
USA), in the presence of anti-CD3 antibody (2 pg/ml) and
anti-CD28 antibody (1 pg/ml) (Biolegend, San Diego, CA,
USA). On day 5, plated cells were stained for intracellular
Foxp3 expression according to the manufacturer’s recom-
mendations (eBioscience). Cells were then analyzed by flow
cytometry.

Sorting of CD8YCD25" T cells and suppressive assay

CD8"Foxp3™ T cells from TIL of GC patients or in vitro-
induced CD8"Foxp3™ T cells were stained anti-CD8 and
anti-CD25 antibodies and were sorted by FACSAriall (BD
Biosciences), and then, 2 x 10* 5-(and 6-)carboxyfluores-
cein diacetate succinimidyl ester (CFSE)-labeled CD4" T

cells were co-cultured with 2 x 10* purified CD8TCD25™"
T cells in 96-well plates coated with anti-CD3 antibody
(1 pg/ml), and soluble anti-CD28 antibody (5 pg/ml) was
supplemented to each well. On day 5, the proliferation and
IFN-y production of CFSE-labeled CD4" T cells were
detected by flow cytometry.

Statistical analysis

All results are summarized as mean = standard error of the
mean (SEM), and statistical analysis was performed with
the Prism 5.0 Software. Differences between groups were
evaluated by two-tailed Student’s 7 test. P < 0.05 was
considered statistically significant.

Results
Patients’ characteristics

A total of 45 never-treated patients with GC were enrolled
from July 2010 to May 2011. The baseline clinicopatho-
logic characteristics was presented in Table 1. Among
them, TDLN from 19 patients were investigated. Tumor
stage III was most frequent.

CD8"Foxp3™ T lymphocytes are increased in tumors
of GC patients

Using flow cytometry, we first analyzed the prevalence of
Foxp3* T lymphocytes in tumor and paired non-tumor
tissues of GC patients. We observed that TIL contained not
only a substantial amount of CD3*CD4‘Foxp3* T

Table 1 Clinical characteristics of patients with GC

Variable All Patients with  Patients with
patients tissue analysis LN available

Number 45 40 19

Sex (male/female) 33/12 28/12 16/3

Age, years 55 (31-82) 54 (31-75) 56 (31-75)
(median, range)

H. pylori antibody 25/20 22/18 11/8
(positive/negative)

Tumor stage 2/6/31/6 2/5/2716 1/3/12/3
(T1/T2/T3/T4)

Lymphoid nodal 5/9/27/4 5/9/22/4 2/6/8/3
status (NO/N1/N2/N3)

Distant metastasis 43/2 40/0 19/0
(M) status (MO/M1)

TNM stage (VI/III/IV)  2/7/31/5 2/6/27/5 1/4/10/4

Histological grade 2/13/30 0/13/27 0/5/14

(good/moderate/poor)
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lymphocytes, but also a small fraction of CD3"
CD8"Foxp3™ T lymphocytes (Fig. 1a, b). The levels of
CD8"Foxp3™ T lymphocytes were significantly higher in
TIL than those in NIL (0.85%, 0.16%-2.03% vs. 0.46%,
0.11%-1.00%, P < 0.001). We further analyzed the fre-
quency of CD8"Foxp3* T lymphocytes in TDLN and
peripheral blood of GC patients (Fig. 1c, d). The percent-
ages of these cells in TDLN were also significantly
increased compared with those in PBMC (0.65%, 0.30%—
1.48% vs. 0.17%, 0.09%-0.35%, P < 0.001). However,
CD8"Foxp3™ T lymphocytes were not detected in the
peripheral blood of healthy donors (data not shown). Taken
together, these data indicate that CD8'Foxp3* T lym-
phocytes are present in tumors of GC patients.

CD8"Foxp3™ T lymphocytes at tumor site have
an activated effector phenotype

To study phenotypic features of CD8 *Foxp3™ T lymphocytes
at tumor site, we first examined the surface expression of

CD45RA and CD27. Gated on intratumoral CD3*CD8" T
cells, most Foxp3™ cells belonged to the CD45RA™ and
CD27~ subset (Fig. 2a), indicating that most intratumoral
CD8'Foxp3™ T lymphocytes were effector-memory cells
(CD45RA™CD277). CD8"Foxp3* T lymphocytes were
found to share a similar phenotype with CD4" Tregs [25].
Therefore, we next analyzed the regulatory molecules
expression profiles of intratumoral CD8 Foxp3™* T lympho-
cytes. In TIL, CD8 Foxp3™* T lymphocytes expressed CD25,
GITR, CTLA-4, HLA-DR, but weakly express CD127 and
were negative of CD122 (Fig. 2b). On the basis of our obser-
vation, we conclude that tumor-infiltrating CD8 Foxp3™ T
lymphocytes have an activated effector phenotype and may
perform regulatory functions in GC patients.

TGF-f31 can induce the generation of CD8 Foxp3™ T cells
Recent studies suggest that TGF-f1 is a key cytokine for

the generation of CD8 Foxp3™ T cells [26, 29]. Given the
accumulation of CD8Foxp3™ T lymphocytes at tumor
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Fig. 1 Distribution of CD3"CD8*Foxp3* T lymphocytes in TIL,
NIL, TDLN, and PBMC of patients with GC. a A representative flow
cytometry analysis of lymphocytes in TIL and NIL of the same patients
for Foxp3 versus CD25 expression after gating on CD37CD4% or
CD3"CD8". b The frequencies of CD3"CD4 Foxp3t and
CD3"CD8"Foxp3™ T cells in TIL and NIL from 40 GC patients
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(horizontal bars, mean + SEM; each circle, single donor). ¢ The
representative dot plot of CD25 Foxp3™ cells among CD3"CD4" and
CD3"CD8" T cells in TDLN and PBMC of the same patient. d The
frequency of CD3"CD8" Foxp3™ T cells in matched pairs of TDLN and
PBL from 19 patients. Statistical analysis in b and d was shown by

Student’s paired ¢ test. Data were the mean == SEM
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Fig. 2 Phenotypic characteristics of CD8 Foxp3™ T lymphocytes in
tumors. a Surface expression of CD27 and CD45RA on CD8Foxp3+
T lymphocytes from TIL of two patients (Pt). b Freshly isolated TIL
from tumor tissues were stained with anti-CD3, anti-CD4, anti-CD8,
anti-CD25, anti-Foxp3, anti-CTLA-4, anti-GITR, anti-HLA-DR, anti-

site, we first investigated whether this cytokine was increased
in tumor tissues. Expectedly, the concentration of TGF-f1
was higher in tumor tissues than that in non-tumor tissues
(Fig. 3a). Moreover, TGF-f1 levels in tumor tissues were
positively correlated with the percentages of CD8 Foxp3™* T
lymphocytes (Fig. 3b). We then analyzed whether TGF-f1
could induce the generation of CD8"Foxp3™ T cells from
CD8'Foxp3™ T cells. Freshly purified CD8" T cells from
peripheral blood of healthy donors were stimulated with rhIL-
2 and rhTGF-f1 in the presence of anti-CD3 and anti-CD28
antibodies. As shown in Fig. 3c and d, after culture for 5 days,
TGF-p1 significantly induced the generation of CD8 "Foxp3™
T cells in a dose-dependent manner. These data imply that
tumor environmental TGF-f31 may be involved in facilitating
the generation of CD8 Foxp3™ T cells.

Intratumoral CD8 Foxp3™ T lymphocytes can suppress
CD4* T cells function

To investigate the suppressive function of CD8 Foxp3™ T
lymphocytes, CD8TCD25% T cells were sorted from TIL

—>CCR4

—» HLA-DR

Isotype

«+—CD8+Foxp3-

CD8+Foxp3+

—>CD127

—»CXCR4

CD122, anti-CCR4, anti-CXCR4, and anti-CD127 antibodies. Cells
were gated on CD3YCD8Foxp3™ T cells and the expressions of
CD25, CTLA-4, GITR, HLA-DR, CD122, CCR4, CXCR4, and
CD127 were analyzed

of GC patients and then co-cultured with autologous
peripheral CD4™" T cells. Interestingly, we found that these
sorted cells were able to suppress the proliferation and
IFN-y production of CD4™ T cells (Fig. 4a). Similar results
were also obtained when CD4™ T cells were co-cultured
with in vitro-induced CD8"Foxp3™ T cells (Fig. 4b).
These results suggest that a CD8" T-cell subset with sup-
pressive function is present in tumors of GC.

Increased intratumoral CD8 Foxp3™ T lymphocytes
correlate with tumor stage

Next, we studied whether increased intratumoral
CD8'Foxp3™ T lymphocytes were associated with tumor
stage. The comparison was made between stage I-II and
stage III-IV GC patients according to the previous studies
on GC [30, 31]. As shown in Fig. 5a, there was a signifi-
cant difference in the percentage of intratumoral
CD8*Foxp3™ T lymphocytes between stage I-II and stage
II-IV GC patients (stage I-II, 0.52%, 0.16%—0.69% vs.
stage -1V, 1.01%, 0.24%-2.03%, P = 0.003). The
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Fig. 3 The differentiation of CD8"Foxp3™ T cells induced by TGF-
f1. a TGF-f1 levels in tumor tissues (GCT, black bars) and non-
tumor tissues (NT, white bars) of GC patients. Data were the
mean + SEM. b Correlation between the percentages of
CD8'Foxp3™ T cells and the concentrations of TGF-$1 in tumor
tissues of the patients. ¢ Puried CD8™ T cells were cultured for 5 days

increased ratio of CD4 Foxp3™ T lymphocytes was also
positively associated with tumor stage (stage I-1I, 9.59%,
2.35%-14.40% vs. stage -1V, 14.46%, 6.02%—44.63%,
P =0.011). However, no significant difference of the
percentages of CD8'Foxp3* and CD4"Foxp3* T lym-
phocytes was found between stage I-II and stage III-IV
GC patients in TDLN (Fig. 5b) and NIL (Fig. 5c). Fur-
thermore, we analyzed clinical information and correlated
data with the levels of CD8"Foxp3* T lymphocytes in
tumors. Here, we did not observe any significant difference
of CD8 Foxp3™ T lymphocytes frequency among gender,
age, histological grade, and Helicobacter pylori (H. pylori)
infection of GC patients (data not shown). Above all, these
results indicate that CD8"Foxp3™ and CD4"Foxp3* T
lymphocytes accumulate at tumor site during tumor
progression.

Discussion

Although functional effector TIL infiltrate into the tumor
microenvironment and mediate anti-tumor immunity by
releasing soluble factors and exerting their cytotoxic
activity, an immunosuppressive status still occurs at tumor
site [32]. This tumor immune tolerance is associated with
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with indicated different concentrations of rhTGF-£1 in the presence
of rhIL-2, anti-CD3, and anti-CD28 antibodies. A representative dot
plot is shown Foxp3 induction in CD8" cells by flow cytometry.
d The mean £ SEM of three independent experiments for the
induction of CD8*Foxp3™ T cells

the immunosuppressive effect of Foxp3™ regulatory T cells
on tumor-specific effector T-cell immunity [33]. It has been
shown that increased CD4" Tregs can suppress the pro-
liferation and function of effector T cells and that intratu-
moral high Foxp3™/CD8" ratio contributes to tumor
progression in GC patients [5, 34].

In our study, we confirmed the reported data that
CD4"Foxp3™ T lymphocytes were increased in TIL and
TDLN of GC patients. Interestingly, we observed that
CD8"Foxp3™ T lymphocytes were also significantly
increased in TIL and TDLN of GC patients, and most
tumor-infiltrating CD8Foxp3™ T lymphocytes displayed a
CD45RA™CD27~ phenotype and co-expressed CD?25,
GITR, CTLA-4, and HLA-DR but low CD127, showing
similar molecule profiles with CD4" Tregs. These data
indicated that intratumoral CD8'Foxp3* T lymphocytes
were likely to exert regulatory functions rather than
effector functions in GC tumors. It was reported that
tumor-derived CD8'Foxp3™ T lymphocytes expressed
CD122 in prostate cancer [27] and that CD1227CD8' T
cells suppressed vaccine-induced anti-tumor immune
response in lymphodepleted mice [35]. However, our study
showed that intratumoral CD8"Foxp3™ T lymphocytes did
not express CD122 molecules, implying that CD122 was
not necessary for their functions in human GC. Recently,
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Fig. 4 Suppressive function of A
CD8*Foxp3™ T cells in vitro.
a CFSE-labeled CD4™ T cells
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were cultured alone or with
sorted CD8TCD25" T cells
from TIL of GC patients at 1:1
for 5 days in the presence of
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antibodies. The suppressive
effect of CD8CD25" T cells
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IL-10-producing CD8* T cells were involved in the inhi-
bition of T-cell effector functions in human cancer [36, 37],
but these CD8'IL-10" T cells were Foxp3 negative or
Foxp3 expression was not confirmed among them. More-
over, Anichini et al. [38] studied that CD8'Foxp3™ T
lymphocytes were tumor-reactive CD8" early-effector T
cells with the capability of IFN-y and perforin production
in tumor-invaded lymph nodes of melanoma patients.
However, in our study, the expressions of IL-10, IFN-y,
and perforin were not observed in intratumoral
CD8"Foxp3™ T lymphocytes (data not shown), indicating
that the function of these cells may be different in GC.

It is unknown whether CD8 Foxp3™ T lymphocytes are
recruited from peripheral blood or induced to expand in
situ by tumor-derived factors. CD4" Tregs have been
shown to express CCR4 molecules and be recruited from
peripheral blood by CCR4-CCL17/CCL22 chemotaxis in
gastric adenocarcinoma [9, 39]. However, our data showed
that tumor-infiltrating CD8"Foxp3™ T lymphocytes

P CFSE

expressed an abundance of CXCR4 but not CCR4, sug-
gesting that CXCL12-CXCR4 chemotaxis may be impli-
cated in the migration of CD8"Foxp3™ T lymphocytes in
GC microenvironment. Nevertheless, circulating CD8"
Foxp3* T-lymphocyte numbers were rather few in GC
patients, implying an almost impossibility pathway for
recruiting these cells from peripheral blood. Recent studies
indicated that tumor-derived TGF-f could convert CD4" T
cells into CD4™" Tregs [40] and Foxp3 induction in CD8" T
cells required TGF-f stimulation signals [29]. Accordingly,
our data showed that the level of tumor microenviron-
mental TGF-f1 was significantly increased and positively
correlated with the frequency of CD8"Foxp3™ T lympho-
cytes in tumors. Furthermore, TGF-f1 markedly induced
the generation of CD8"Foxp3™ cells from peripheral
CD8*Foxp3~ T cells in a dose-dependent manner. These
data suggest that tumor microenvironment may form a
cytokine milieu that is suitable for the differentiation and
expansion of CD8"Foxp3™* T lymphocytes.
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Fig. 5 Association of intratumoral CD8"Foxp3™ and CD4 " Foxp3™*
T lymphocytes with GC stage. Percentages of CD8Foxp3™' and
CD4*Foxp3™ T lymphocytes in TIL (a), TDLN (b), and NIL
(c) between stage I-II and stage III-IV GC patients. P values
of < 0.05 are considered significant

CD8'Foxp3™ T lymphocytes exerted a regulatory role
in human prostate and colorectal cancer [26, 27], but the
function of this cell population in GC is still unknown.
Thus, functional assays were performed to address the
suppressive effects of CD8*Foxp3* T lymphocytes from
TIL of GC patients on autologous peripheral CFSE-labeled
CD4™" T cells. Interestingly, tumor infiltrating these cells
significantly suppressed the proliferation and IFN-y pro-
duction of CD4" T cells, suggesting that CD8 "Foxp3™ T
lymphocytes in tumors of GC exert an immunosuppressive
activity. Similar results were also obtained when CD4" T
cells were co-cultured with in vitro generated CD8+tCD25"
T lymphocytes, which is consistent with the studies that
human CD8Foxp3™ regulatory T cells can be generated
by in vitro culture [41, 42].

Importantly, our data also demonstrated that increased
intratumoral CD8 Foxp3™ and CD4Foxp3* T lympho-
cytes were associated with tumor progression. Within the
other sample cohort, the frequency of CD8'Foxp3™ T

@ Springer

lymphocytes in TDLN was also elevated compared with
that in NIL but not correlated with tumor progression. As
for the fact that CD8 Foxp3™ T lymphocytes only account
for a small fraction of CD8" T cells in tumors and TDLN,
the origin and clinical relevance of these cells need further
investigation.

In conclusion, our data unveil the association of intra-
tumoral CD8Foxp3*t T lymphocytes with tumor pro-
gression and potential implication of these cells in tumor
immune escape. Further understanding of their immuno-
logical roles will provide insights for developing novel
immunotherapy protocols against GC.
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