Th17 cells, regulatory T cells (Treg) and T regulatory type induced Th2 type cells (CD3"CD4'GATA-3") and IL-

1 cells (Tr1) after priming with LPS-activated DCs in the 10-producing Trl cells (CD3*CD4"CD25-CD49b"'LAG-
presence or absence of cisplatin by analyzing transcription 3*Foxp31L-10%) but decreased the numbers of Thl
factor expression levels. Cisplatin and LPS co-treated DCs (CD3"CD4'T-bet"), Th17 (CD3"CD4"RoRyt") and Treg

Figure 9: Cisplatin/LPS-primed DCs induced the generation of Th2-type cells and IL-10-producing Tr1 cells in vivo.
A., B., C. Spleen cells from each mouse group (i.e., mice injected with LPS-primed DCs and mice injected with Cisplatin/LPS-primed
DCs) were stimulated with OVA . | .and OVA . .. for 12 h. The cells that had become stimulated with the OVA peptides were identified
by intracellular cytokine staining of Ly5.1-expressing T cells. Further details regarding this in vivo experiment are provided in the Materials
and Methods section. A. The frequencies of OVA-specific donor Th1 (Ly5.1*CD4'IFN-y"), Th2 (Ly5.1*CD4'IL-4"), Th17 (Ly5.1*CD4'IL-
17A") and IFN-y-producing CD8" T cells (Ly5.1"CD8IFN-y*) were analyzed by flow cytometry. B. The frequencies of OVA-specific donor
IL-10-producing Tr1 cells (Ly5.1"CD4'Foxp3-CD251L-10") and Treg cells (Ly5.1"CD4'Foxp3*CD25") were analyzed by flow cytometry.
C. Culture supernatants obtained under the conditions described in the Materials and Methods section (in vivo experiment section) were
harvested after 12 h, and IFN-y, IL-4, IL-17A and IL-10 levels were analyzed by ELISA. The data are shown as the means + SD of 4 mice
per group. *p < 0.05 and***p <0.001 compared with the group injected with LPS-primed DCs. LPS: group injected with LPS-primed DCs
(0); LPS+CP: group injected with LPS/cisplatin-primed DCs (e).
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cells (CD3*CD4'CD25*CD127Foxp3*) (Figure 6D and
6E). Additionally, cisplatin treatment produced the same
proliferation and differentiation pattern for allogeneic T
cells (Supplementary Figure S6). These results suggest
that cisplatin induces the differentiation of Th2 and IL-
10-producing Trl cells and decreases the proliferation of
CD4" and CD8" T cells in response to LPS-activated DCs.

DCs from IL-10"- mice do not induce the
differentiation of Th2 and Tr1 cells

IL-10-producing tolerogenic DCs potently induce
the differentiation of naive T cells towards Th2 and IL-
10-producing Trl cells [22, 24]. In the same context as
the results shown in Figure 6 and Supplementary Figure
S6, we hypothesized that if IL-10 is a primary factor for
inducing tolerogenic DCs and consequently polarizes
CD4" T cells towards Th2 and IL-10-producing Tr1 cells,
the absence of IL-10 in DCs may prime the differentiation
of CD4* T cells towards Thl and Th17 cells. Thus, we
evaluated the capacity of IL-10"- DCs to induce T cell
proliferation, differentiation, and polarization using
the same experimental conditions described in Figure
6 (results shown in Figure 7). IL-10"derived DCs co-
treated with cisplatin and LPS induced the proliferation
of both CD4" and CDS8" T cells (Figure 7A) and polarized
naive CD4" T cells towards Thl and Th17 cells instead
of Th2 and Trl cells (Figure 7B) compared with DCs
derived from wild-type (WT) mice. Finally, we confirmed
that IL-10-producing Trl-type T cells were not induced
by IL-10"—derived DCs in the presence of cisplatin
(Figure 7C). Collectively, these results indicate that
cisplatin functionally and phenotypically induces DCs
towards an IL-10-producing tolerogenic phenotype upon
TLR stimulation. These tolerogenic DCs consequently
contribute to the development of Th2 and IL-10-producing
Trl cells, suggesting that IL-10 is a primary factor
responsible for these cascades.

In vivo tolerogenic activity of cisplatin-treated
DCs

Based on the above in vitro results, we next
examined whether cisplatin and LPS co-treated DCs
could suppress Thl-cell proliferation and induce the
differentiation of Th2 and Trl cells in vivo (Figure 8
and Figure 9). Briefly, Ly5.1" OT-I and OT-II T cells
were transferred to Ly5.2" recipient mice. The mice
were intravenously injected with OVA protein-pulsed,
LPS/cisplatin-primed DCs or OVA protein-pulsed,
LPS-activated DCs one day after the T cell transfer. At
5 and 7 days after the DC injections, we evaluated the
frequencies and types of Ly5.1" T cells induced by the
LPS/cisplatin-primed DCs (Figure 8 and Figure 9) using
flow cytometry. As shown in Figure 8, significantly

reduced frequencies of Ly5.1"CD44'CD4" cells and
Ly5.1"CD44*CD8" cells were found in the peripheral
blood mononuclear cell (PBMC) (Figure 8A and 8B) and
splenocyte (Figure 8C) populations isolated from the LPS/
cisplatin-primed DC group compared to the LPS-activated
DC group. Importantly, the spleen cells isolated from the
LPS/cisplatin-primed DCs group showed significantly
reduced frequencies of Thl-type cells (IFN-y-producing
Ly5.1"CD4" T cells) and IFN-y-producing Ly5.1°"CD8"
T cells compared with the LPS-primed DCs group in
response to stimulation with OVA peptides (Figure 9A).
Additionally, the LPS/cisplatin-primed DCs group showed
significant induction of Th2-type cells (IL-4-producing
Ly5.1°CD4" T cells) and Trl cells (IL-10-producing
Ly5.1"CD25Foxp3-CD4" T cells) (Figure 9A and 9B).
Culture supernatants containing secreted cytokines were
collected from the splenocytes following stimulation with
OVA peptides and analyzed by ELISA. The results showed
that the LPS/cisplatin-primed DCs group robustly secreted
both Th2-related cytokines and Tr1-related cytokines such
as IL-4 and IL-10, whereas they secreted significantly low
levels of Thl-related (IFN-y) and Th17-related (IL-17A)
cytokines (Figure 9C). These results indicate that cisplatin-
treated DCs have in vivo tolerogenic activity by inducing
the differentiation of Th2 and IL-10-producing Trl cells
and decreasing the proliferation of CD4" and CD8" T cells.

DISCUSSION

Although cisplatin is a common treatment for a
broad spectrum of cancers, few studies have evaluated the
effect of cisplatin treatment on the immune system. In the
present study, we described the molecular mechanisms
that are required for the immunosuppressive effect of
cisplatin, including the phenotypic alteration of DCs
and their interactions with T cells, thereby improving
our understanding of the immunological aspects of this
cancer chemotherapy. Cisplatin induced IL-10-producing
tolerogenic DCs upon TLR agonist treatment by activating
the p38 MAPK signaling pathway, and these cisplatin-
induced tolerogenic DCs promoted the generation of two
distinct T cell subsets in vivo as well as in vitro: Th2-type
T-cells and IL-10-producing Tr1 cells.

Several cancer drugs are also wused as
immunosuppressants for the treatment of severe systemic
autoimmune diseases. Interestingly, cisplatin has shown
therapeutic potential for treating inflammation-mediated
diseases under different pathophysiological conditions [25,
26]. For example, cisplatin was shown to ameliorate the
symptoms of excessive inflammation-mediated diseases,
such as experimental autoimmune encephalomyelitis
(EAE), in vivo [25]. EAE is a prototypic Thl-mediated
autoimmune inflammatory disease, and Th17 cells are
assumed to be crucial effector cells that drive central
nervous system (CNS) inflammation and damage [25, 27].
In addition, low-dose cisplatin administration in a murine
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cecal ligation and puncture-induced polymicrobial sepsis
model was found to attenuate inflammation and lethality
[26]. Thus, cisplatin might be considered a candidate
drug for the control of inflammatory and autoimmune
processes. However, it remains unclear how cisplatin
ameliorates excessive inflammation. Our findings help
explain the immunomodulatory activities of cisplatin
observed in these disease models.

The nature of DCs determines the quality of T cell
responses and the establishment of either immunity or
tolerance. In a previous study, Dijkgraaf et al. showed that
cisplatin treatment increased the PGE2-secreting potency
of tumor cells to promote monocyte differentiation into IL-
10-producing M2 macrophages. These authors proposed a
chemotherapy-induced increase in tumor-promoting M2
macrophages may provide an indirect mechanism for
chemoresistance and that concomitant therapy with COX
inhibitors might enhance the anti-tumor effect of cisplatin
[28]. Similarly, our data showed that cisplatin directly
skewed the phenotype and function of DCs towards IL-10-
producing-tolerogenic DCs upon TLR ligand stimulation
(Figure 2 and Supplementary Figure S3). However, the
COX-2-PGE2 pathway did not induce tolerogenic DCs and
IL-10 production in our study (Supplementary Figure S4).
In addition, MyD88 or TRIF deficiency abrogated IL-10
production in cisplatin and LPS co-treated DCs, indicating
that TLR signaling is a prerequisite for the generation of
IL-10-producing tolerogenic DCs (Supplementary Figure
S5). Although it remains debatable whether the clinical
success of cisplatin relies primarily on its ability to trigger
apoptosis, cisplatin induces cell death mainly via apoptosis
and eventually secondary necrosis, and endogenous TLR
ligands are released during cell death. Along with the
recognition of microbial TLR ligands called pathogen-
associated molecular patterns (PAMPs), an increasing
number of endogenous TLR stimulators have been
reported. These endogenous molecules activate TLR
signaling and are involved in many pathological processes.
For example, HMGBI1 and heat shock proteins are either
passively released from injured/inflamed tissues and
dying cells or actively secreted by activated cells under
pathological conditions. Furthermore, even apoptotic
cells may release these endogenous TLR ligands [29]. In
addition, a single endogenous molecule, such as HMGBI,
has the potential to interact with several TLRs. Thus,
these endogenous TLR ligands may participate in tumor
progression. In addition, evidence indicates that dying
tumor cells release endogenous TLR ligands [30-32]. In
fact, HMGBI released following chemotherapy-induced
cell death activates DCs via the TLR4-MyD88 axis, which
leads to the induction of anti-tumor T-cell immunity [30].

IL-10-producing tolerogenic DCs are potent
inducers of naive T cell differentiation towards Th2
and IL-10-producing Trl cells [33]. During sterile
inflammation caused by the exposure of normal cells to
anti-cancer drugs, an enormous number of cells undergo

apoptosis and/or necrosis in different organs and tissues.
These dying cells release endogenous ligands, such as
intracellular proteins and nucleic acids, which can bind
to pattern recognition receptors, particularly those on
tissue-resident innate immune cells such as DCs [34].
In response to activation signals, these cells can inhibit
tissue damage by producing anti-inflammatory factors
such as IL-10 [35]. However, because the large amounts
of IL-10 that are present in the tumor microenvironment
play a major role in suppressing the anti-tumor immune
response, strategies to break tolerance by neutralizing
the function of IL-10 are important for tumor treatment.
In a recent study, renal DCs attenuated cisplatin-induced
kidney inflammation by producing a high level of IL-10
in response to cisplatin treatment [36]. In addition, in vivo
cisplatin treatment directly caused a 10-fold increase of
IL-10 production in renal DCs, but not in whole kidneys,
indicating that DCs are the major source of IL-10 after
cisplatin treatment [37]. However, little is known about
the signaling pathways through which cisplatin triggers
the generation of tolerogenic DCs after encountering
inflammatory environments and their roles in preserving
the tolerogenic properties of DCs. Our current study is
the first to perform a detailed analysis of the molecular
mechanisms responsible for the induction of tolerogenic
DCs by cisplatin in the inflammatory environment.
We found that a large amount of IL-10 was produced
after cisplatin treatment and that this production was
stimulated through the MAPK and NF-kB signaling
pathways (Figure 3). Without an IL-10 signal, cisplatin-
treated DCs did not differentiate into tolerogenic DCs,
indicating that induction of tolerogenic DCs by cisplatin
requires IL-10 production (Figure 4 and Figure 5). There
are several studies showing that p38 MAPK activation
in immunosuppressive CD25 regulatory T cells [38] and
tolerogenic DCs [39, 40] is a central pathway to induce
IL-10 production. Our finding that cisplatin activates p38
MAPK may explain why cisplatin treatment leads to the
generation of IL-10-producing tolerogenic DCs. Moreover,
the inhibition of p38 MAPK signaling in DCs has been
suggested as a way to break immunological tolerance
and redirect T cell responses to enhance anti-tumor
immunity. The importance of IL-10 production by DCs in
the induction of tolerance has been demonstrated, as DCs
genetically modified to express IL-10 exhibit suppressive
effects in models of alloreactivity and autoimmunity [41,
42]. Jarnicki et al. further demonstrated that the inhibition
of p38 MAPK-dependent IL-10 secretion by DCs led to
stronger Th1 responses and reduced Trl induction [39],
indicating that the immune tolerance that is induced by
cisplatin can be overcome by inhibiting p38 signaling
in DCs. Thus, p38 is an important therapeutic target and
provides a mechanism to enhance the efficacy of TLR
agonists as vaccine adjuvants together with anti-cancer
drugs.

One provocative finding of our study was
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the induction of IL-10-producing CD3"CD4'LAG-
3*CD49b"CD25Foxp3- Trl cells by cisplatin/LPS-primed
DCs both in vitro and in vivo (Figure 6, Figure 8, Figure
9 and Supplementary Figure S6). Trl cells are induced
in the periphery and play a pivotal role in promoting and
maintaining tolerance. IL-10-secreting Trl cells were
first defined by their specific cytokine production profile,
which includes the secretion of high levels of IL-10 and
transforming growth factor-b (TGF-b), and by their ability
to suppress antigen-specific effector T cell responses via
a cytokine-dependent mechanism [43]. In other words,
the induction of IL-10-secreting T-cell populations with
regulatory activity is IL-10 dependent. In contrast to the
naturally occurring Tregs that emerge directly from the
thymus, Trl cells are induced by antigen stimulation via
an IL-10-dependent process in vitro and in vivo. Thus,
specialized IL-10-producing DCs may play a key role
in this process. However, we cannot completely exclude
the secondary effect of IL-10 produced from T cells in
accelerating the differentiation of Tr1 cells, indicating that
further study of the induction of Trl differentiation via
interactions between IL-10-producing DCs and IL-10-
producing T cells is required.

Many studies have suggested that chemotherapy
resistance is associated with a strong immune-suppressive
tumor microenvironment [44], and our data suggest
a possible underlying mechanism for systemic tumor
progression in cases of relapse after chemotherapy.
Although current treatment protocols, including surgery
and chemotherapy, can achieve local control of a tumor,
patients who relapse after long-term cisplatin treatment
may develop systemic disease due to the cisplatin-induced
generation of tolerogenic DCs, which limit the Thl
immune response.

In summary, we demonstrated that cisplatin
reprograms TLR agonist-induced activation of DCs
via p38 MAPK-induced IL-10 production to generate
tolerogenic DCs, which in turn promote the differentiation
of naive CD4"* T cells into IL-10-producing Trl cells. A
better understanding of the different effects of cisplatin
on immune cells compared to cancer cells may lead to
the design of more successful anti-tumor drugs and may
also provide new therapeutic strategies based on cisplatin-
induced immunological modulation.

MATERIALS AND METHODS

Experimental animals

Specific pathogen-free, female, 6- to 8-week-old
C57BL/6 (H-2Kb and 1-Ab), BALB/c (H-2Kd and I-Ad),
C57BL/6 IL-10"-, C57BL/6 MyD88", C57BL/6 TRIF™"
, C57BL/6 OT-1 and OT-II OVA specific T cell receptor
(TCR) transgenic mice were purchased from The Jackson

Laboratory (Bar Harbor, ME, USA).

Antibodies and reagents

Recombinant mouse granulocyte-macrophage
colony stimulating factor (GM-CSF) was purchased
from R&D Systems (Minneapolis, MN, USA). 3-(4,
5-dimethylthiazol-2-yl)-2, 5-diphenyl-tetrazolium bromide
(MTT) was purchased from Sigma-Aldrich Chemical
Co. (St Louis, MO, USA). Pam3CSK4, Poly I.C,
lipopolysaccharide (LPS, from Escherichia coli O111:B4),
Imiquimod (R837) and ODN1826 were purchased from
Invivogen (San Diego, CA, USA). The OT-I peptide
(OVA .. ,.,» SIINFEKL) and OT-II peptide (OVA,,.
5300 ISQAVHAAHAEINEAGR) were synthesized by
Abfrontier (Seoul, Korea). Anti-phosphorylated ERK1/2,
JNK, and p38 mouse monoclonal antibodies (mAbs) and
anti-ERK1/2, JNK, p38 mAbs were obtained from Santa
Cruz Biotechnology, Inc. (Santa Cruz, CA, USA). A
horseradish peroxidase (HRP)-conjugated anti-mouse Ab
and a HRP-conjugated anti-rabbit Ab were obtained from
Calbiochem (San Diego, CA, USA). PE-conjugated mAbs
to CD80, MHC-I, IFN-y, IL-4, GATA-3 and Foxp3; PE-
Cy7-conjugated mAbs to CD11¢, CD25 and T-bet; PerCP-
Cy5.5-conjugated mAbs to CD223 (LAG-3), CD4 and
CDS8; APC-conjugated mAbs to CD86, MHC-II, CD49b,
IL-10, IL-12p70, TNF-0 and RoRyt; APC-Cy7-conjugated
CD127 mAb; BV510-conjugated IL-10 mAb; APC-Cy7-
conjugated IL-17A mAb; and a FITC-conjugated mAb to
CD4 were purchased from eBioscience (San Diego, CA,
USA). TNF-q, IL-2, IL-4, Th17A and IFN-y ELISA kits
were obtained from eBioscience. Anti-Armenian hamster
IgG, anti-rat IgG2a K, anti-rat IgG2b, anti-mouse IgG1
K and anti-mouse IgG2a isotype controls were purchased
from eBioscience. Neutralizing anti-IL-10 mAb (JESS-
2A5) and isotype control rat [gG1 (HRPN) were purchased
from Bio X Cell (West Lebanon, NH, USA).

Differentiation of BMDCs

Whole bone marrow cells isolated from C57BL/6
mice were incubated at 37°C in a 5% CO, atmosphere
using RPMI 1640 medium supplemented with 100 U/
mL penicillin/streptomycin (Lonza, Basel, Switzerland),
10% fetal bovine serum (Lonza), 50 uM mercaptoethanol
(Lonza), 0.1 mM nonessential amino acids (Lonza), | mM
sodium pyruvate (Sigma Chemical Co., St. Louis, MO,
USA) and GM-CSF (20 ng/mL). On day 8, over 80%
of the non-adherent cells expressed CD11c. To obtain
highly purified populations ( > 95% cell purity), in some
experiments, the DCs were labeled with a bead-conjugated
anti-CD11c mAb (Miltenyi Biotec, Bergisch Gladbach,
Germany) followed by positive selection on paramagnetic
columns (LS columns; Miltenyi Biotec) according to the
manufacturer’s instructions.
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Annexin V and propidium iodide (PI) assay using
flow cytometry

After 8 days of culture, BMDCs were treated with
LPS and/or cisplatin. After 18 h of treatment, harvested
DCs were washed with PBS and stained using the Annexin
V-PI Apoptosis Detection kit (BD Biosciences) protocol.

Cell survival assay

Cell viability was measured by MTT assay. MTT
was dissolved in PBS at a final concentration of 0.5 mg/
ml. A 100-ul aliquot of the MTT solution was added to
each well of a 96-well plate, and the plate was incubated
at 37°C for 4 h. The resultant formazan crystals were
dissolved in DMSO, and the OD570 nm values of each
well were measured using a microplate reader.

Analysis of DC surface molecule expression using
flow cytometry

On day 8, BMDCs were harvested, washed once,
resuspended at 1x10° cells/ml, and treated with the
following stimuli for 18 h: medium alone (CON; control),
LPS, cisplatin, or LPS and cisplatin. The cells were first
blocked with 10% (v/v) normal goat serum for 15 min
at 4°C and then stained with anti-MHC-I, anti-MHC-II,
anti-CD80, anti-CD86, and anti-CD11¢ mAbs for 30 min
at 4°C. Finally, the stained cells were analyzed using an
LSRII flow cytometer (Becton Dickinson, San Jose, CA,
USA) and FlowJo software (Tree Star, Inc., Ashland, OR).

ELISA

To assess cytokine production, supernatants were
collected 18 h after treatment of DCs and stored at —70°C.
The amounts of TNF-a, IL-12p70, IL-10, IFN-y, IL-2,
IL-4 and IL-17A were measured by sandwich ELISA
kits using commercially available pairs of antibodies and
standards according to the manufacturer’s protocol.

Intracellular cytokine staining

Cells were first blocked with 10% (v/v) normal goat
serum for 15 min at 4°C and then stained with CDl11c,
CD4 and CD8 mAbs for 30 min at 4°C. Cells stained with
the appropriate isotype-matched IgG were used as negative
controls. The cells were fixed and permeabilized with a
Cytofix/Cytoperm kit (BD Biosciences or eBioscience)
according to the manufacturer’s instructions. Next, anti-
IL-12p70, anti-IL-10, anti-TNF-a, anti-IFN-y, anti-1L-4,
anti-IL-17A, anti-T-bet, anti-GATA-3 and anti-RoRyt
mAbs were stained with fluorescein-conjugated secondary

Abs in a permeation buffer.

Antigen uptake assay

BMDCs were equilibrated at 37°C or 4°C for 45
min and then pulsed with fluorescein-conjugated dextran
(40,000 Da) from Sigma-Aldrich (St. Louis, MO) at a
concentration of 1 mg/ml. After several washes with
cold phosphate-buffered solution, the cells were stained
with a PE-Cy7-conjugated anti-CD11c mAb and then
measured with a FACS LSRII to reveal antigen uptake.
Nonspecific binding of dextran to DCs was determined by
incubating DCs with FITC-conjugated dextran at 4°C, and
the resulting background value was subtracted from the
specific binding values.

Immunoblotting analyses

After stimulation with LPS, cisplatin, or LPS
and cisplatin, DCs were lysed in 100 pl lysis buffer
containing 50 mM Tris-HCI (pH 7.5), 150 mM NacCl,
1% Triton-X100, 1 mM EDTA, 50 mM NaF, 30 mM
Na4PO7, 1 mM phenylmethanesulfonyl fluoride, 2 pg/
ml aprotinin, and 1 mM pervanadate. Whole-cell lysate
samples were resolved on SDS-polyacrylamide gels
and then transferred onto nitrocellulose membranes for
1 h at 60 V. The membranes were blocked in 5% skim
milk and incubated with primary Abs for 2 h, followed
by incubation with HRP-conjugated secondary Abs for
1 h at room temperature. Target protein epitopes were
labeled with primary Abs against total MAPKs and IxB-a
(1:1,000 diluted in blocking solution) and polyclonal Abs
against p-ERK 1/2, p-JNK 1/2, p-p38, p-IxB-a and p65
(1:5,000, 1:2,000, 1:5,000, 1:2,000 and 1:3,000 dilutions,
respectively), and the results were visualized using an ECL
Advance Western Blotting Detection kit (GE Healthcare,
Little Chalfont, U.K.).

Nuclear extract preparation

BMDCs were treated with 150 pl lysis buffer [10
mM HEPES (pH 7.9), 10 mM KCI, 0.1 mM EDTA,
0.5% Nonidet P-40, 1 mM KCL, 1 mM dithiothreitol,
0.5 mM PMSF] on ice for 15 min. After centrifugation
at 3,000 rpm for 3 min, the pellet was resuspended in
100 wl extraction buffer [10 mM HEPES (pH 7.9), 400
mM NaCl, 1 mM EDTA, 1 mM DTT, 1 mM PMSF] and
incubated on ice for 30 min, followed by centrifugation at
12,000 rpm for 5 min. The supernatant containing nuclear
extracts was collected.
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Treatment of DCs

inhibitors

with pharmacological

All pharmacological inhibitors were obtained
from Calbiochem; reconstituted in sterile, cell-culture
grade DMSO; and used at the following concentrations:
SP600125 (1, 5 and 10 uM), SB203580 (1, 5 and
10 uM) and Bay-117082 (5, 10 and 20 uM). A 0.1%
DMSO solution was used as the vehicle control. For
the experiments with inhibitors, cells were treated with
pharmacological inhibitors for 1 h prior to treatment with
a combination of LPS and cisplatin for 18 h.

Analysis of T cell differentiation and proliferation
both in vitro and in vivo

T cell proliferation and differentiation were assayed
in vitro and in vivo using a modified previously described
protocol [45, 46]. Responder T cells, which participate
in naive T cell reactions, were isolated using a MACS
column from total mononuclear cells prepared from
OT-I, OT-II and naive BALB/c mice. For the in vitro
experiment, OVA-specific CD8" and CD4" T cells, both
responders, were obtained from the splenocytes of OT-1
and OT-II mice, respectively. These T cells were stained
with 1 uM carboxyfluorescein diacetate succinimidyl
ester (CFSE; Invitrogen). DCs (2x10° cells/well) treated
with OVA peptide in the presence of LPS (100 ng/ml),
cisplatin or a combination of LPS and cisplatin for 18 h
were co-cultured with CFSE-stained CD8" and CD4" T
cells (2x10°) at a DC:T-cell ratio of 1:10. Naive BALB/c
(allogeneic mixed lymphocyte reaction (MLR)) T cells
(2x10%) were co-cultured with DCs (2x10° cells/well)
treated with LPS, cisplatin or LPS and cisplatin. On day
3 or day 4 of co-culture, T cells were stained using an
intracellular staining method. Culture supernatants were
harvested, and IFN-y, IL-2, IL-4 and IL-17A levels were
measured by ELISA.

For the in vivo experiment, Ly5.1" OT-I and OT-
IT T cells (5 x 10° cells per population) were transferred
intravenously into the lateral tail veins of Ly5.2* recipient
mice. The next day, BMDCs from Ly5.2" recipient mice
were pulsed with ovalbumin protein (10 pg/ml) for 2 h,
and then the cells were washed with wash buffer (RPMI
1640 plus 2% FBS). After washing twice with wash buffer,
the DCs were stimulated by LPS with or without cisplatin
for 18 h. These DCs (5 x 10° cells) were transferred
intravenously into the lateral tail veins of Ly5.2* recipient
mice. At day 5 and day 7 after the DC transfer, PBMCs
were isolated from blood samples collected from each
mouse, as previously described [47]. To analyze the
populations of Ly5.1* OT-1 and OT-II T cells, single-cell
suspensions of PBMCs and splenocytes from each mouse
were stained with anti-CD4, anti-CD8a, anti-CD44, and
anti-Ly5.1 mAbs. Dead cells were excluded using a Live/

Dead Fixable Dead Cell Stain kit (Invitrogen). Data were
collected on a FACS Canto II (BD) and a FACSverse
(BD) and analyzed using FlowJo software (TreeStar).
Additionally, single-cell suspensions prepared from the
spleens of each group were stimulated with OVA __
(0.2 pg/ml)and OVA . .. (5 ug/ml) for 12 h at 37°C in
the presence of GolgiPlug 7 days after DC transfer. At 12
h after stimulation, the types and populations of T cells
(Ly5.1" T cells) present were analyzed by intercellular
staining and flow cytometry. Supernatants were harvested,
and IFN-y, IL-4, IL-17A and IL-10 levels were measured
by ELISA.

Statistical analysis

Significant differences between samples were
determined with Tukey’s multiple comparison test and
unpaired #-tests using statistical software (GraphPad Prism
Software, version 5; GraphPad Software, San Diego,
CA). The data in the graphs are expressed as the means.
*p <0.05, **p <0.01 and ***p < 0.001 were considered
statistically significant.
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