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Background: MAGE-A10 is a subtype of the Melanoma-associated antigen A (MAGE-A), a class of
tumor antigens that are extensively expressed in various histological types of tumors and represents an
attractive target for tumor immunotherapy. Epigenetic-modifying drugs can enhance the expression of
tumor antigens and improve the cytotoxicity of antigen-specific T cells. 5-aza-2’-deoxycytidine (DAC), a
DNA methyltransferase inhibitor (DNMTTI) considered an epigenetic-modifying drug, could enhance the
expression of MAGE-A10 in cancer cells.

Methods: Human lung cancer cell lines (H1975 and A549) and primary lung cancer cells (1.228, 1.329 and
1L419) were used. 5-aza-2’-deoxycytidine was used to induce the expression of MAGE-A10 in tumor cells.
MAGE-A10 antigenic peptide (sequence: SLLKFLAKYV) was used to induce differentiation of MAGE-
A10-specific cytotoxic T lymphocytes (CTLs). Interferon-y release assay was used to detect the capacity of
MAGE-AI10 peptide to induce CTLs. Cell Counting Kit-8 (CCK-8) analysis was performed to detect the
cytotoxicity of MAGE-A10-specific CTLs. Real-time PCR and western blot analysis was used to detect
the mRNA and protein levels, respectively. Immunohistochemistry was performed to detect the protein
expression in cancer and adjacent normal tissue. Kaplan-Meier plotter online database was used to analyze
the overall survival (OS), post-progression survival (PPS), and first progression (FP).

Results: The lysis rate of MAGE-A10-specific CTLs in 1419 and H1975 were found to be 65.9% and
80.5%, respectively. Both 1.419 and H1975 showed significantly higher lysis rate in group 1 than in group
3 (6.7, 26.7%), group 2 (0, 0%) and group 4 (0, 0%) (P=0.0003, P<0.0001, P<0.0001, respectively). Online
data mining using Kaplan-Meier plotter suggested that high expression of MAGE-A10 was significantly and
negatively associated with OS (Plogrank =2.1e-05) and PPS (Plogrank =0.0057), and FP (Plogrank =3.2e-12).
Conclusions: High-level expression of MAGE-A10 improved the anti-tumor immune cytotoxicity of
MAGE-A10-specific CTLs in lung cancer cell lines and primary lung cancer cells. However, MAGE-A10
gene expression was negatively associated with prognosis according to the survival analysis. Thus, we
hypothesize that high-level of MAGE-A10 expression iz vivo may inhibit the differentiation of MAGE-A10-
specific CTLs.

Keywords: 5-aza-2’-deoxycytidine; cytotoxic T lymphocyte (CTL); Kaplan-Meier plotter database; lung cancer;
MAGE-A10

© Translational Cancer Research. All rights reserved. Transl Cancer Res 2020;9(2):1235-1245 | http://dx.doi.org/10.21037/tcr.2020.01.10


https://crossmark.crossref.org/dialog/?doi=10.21037/tcr.2020.01.10

1236 Li et al. DAC treatment induces the MAGE-A10 expression and improves the cytotoxicity of MAGE-A10-specific CTLs

Submitted Jul 15, 2019. Accepted for publication Dec 17, 2019.

doi: 10.21037/tcr.2020.01.10

View this article at: http://dx.doi.org/10.21037/tcr.2020.01.10

Introduction

Lung cancer is one of the most common malignant tumors.
In most cases, lung cancer is diagnosed at an advanced
disease stage with metastases to other organ sites resulting
in a poor survival rate. The treatment of lung cancer
involves a combination of conventional methods, including
chemotherapy, radiotherapy, and surgery as well as immune-
and targeted therapy. However, the clinical prognosis
remains poor.

Melanoma-associated antigen A (MAGE-A) belongs to
the MAGE group of well-characterized members of the
cancer/testis antigen (CTA) family, that are expressed in
normal cells of the testis, placenta and in fetal tissue (1,2).
Furthermore, it was recently reported that MAGE-A family
proteins contribute to various malignancies (3). MAGE-A10
is a subtype of the MAGE-A family. Previous studies have
reported that MAGE-A10 is frequently highly expressed
in the tumor cells in skin and urothelial malignancies (4,5).
However, its role in lung cancer remains unclear.

In recent years, immunotherapy has shown its dominant
advantage and has therefore become a promising therapeutic
modality for various types of cancers (6,7). However the
success of immunotherapy is influenced by various biological
processes including tumor immune escape, one of the
major reasons for the failure of tumor immunotherapy (8).
Tumor immune escape refers to the phenomenon by
which tumor cells escape the recognition and attack by
the immune system through various mechanisms, such as
inhibiting the differentiation of cytotoxic T lymphocytes
(CTLs), that reduces the recognition and attack of the
tumor cells by the immune system, thereby, surviving
immune elimination (9,10). Several lines of evidence
have revealed that the MAGE-A family can promote the
responsiveness of specific CTLs (11). However, whether
high expression of MAGE-A10 can specifically enhance the
effect of the immune response of CTLs in lung cancer is
unknown (12).

Epigenetic-modifying drugs can enhance the expression
of tumor antigens and improve the cytotoxicity of antigen-
specific T cells (13). 5-aza-2’-deoxycytidine (DAC), a DNA
methyltransferase inhibitor (DNMTTI) considered to be
an epigenetic-modifying drug, enhanced the expression of
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MAGE-A10 (14,15). Kaplan-Meier plotter (www.kmplot.
com) is an online database that integrates gene expression
and clinical data, especially survival information. This
online database can be used to obtain the survival curve for
specific types of cancers, such as lung cancer, ovarian cancer,
gastric cancer, and breast cancer.

Therefore, in our study we use the online database to
explore the prognostic role of MAGE-A10 expression levels
in lung cancer patients. Subsequently, DAC was used to
induce the expression of MAGE-A10 in lung cancer cells
and the cytotoxicity of MAGE-A10-specific CTLs on lung

cancer cells pretreated by DAC was evaluated.

Methods

Date mining of Kaplan-Meier Plotter dataset and
statistical analysis

The overall survival (OS) time is defined from diagnosis to
death or the last follow-up. The post-progression survival
(PPS) is defined as the time after the patient’s tumor
progression. The first progression (FP) is defined from
diagnosis to FP. Survival curves were obtained from the
online database of the Kaplan-Meier Plotter (http://www.
kmplot.com). Data were analyzed using SPSS 19.0 statistical
software (SPSS Inc., IL, and USA). P<0.05 was considered
statistically significant.

Immunobistochemistry (IHC) analysis

Immunohistochemistry analysis was performed on
formalin-fixed, paraffin-embedded samples. MAGE-A10
immune staining was assessed on whole tissue sections.
Antigen retrieval was performed by microwaving the array
in sodium citrate buffer for 10 min. Immunohistochemical
staining was performed according to a previously
described protocol. The sections were incubated with a
mouse antibody against human MAGE-A10 (clone 6Cl1,
Invitrogen, Carlsbad, CA) at a dilution of 1:500 overnight
at 4 °C, followed by incubation with an HRP-conjugated
secondary antibody and substrate. The mean number of
immunopositive cells in the samples was determined in five
fields-of-view. Immunohistochemical staining was then

Transl Cancer Res 2020;9(2):1235-1245 | http://dx.doi.org/10.21037/tcr.2020.01.10


http://www.kmplot.com
http://www.kmplot.com
http://www.kmplot.com
http://www.kmplot.com

Translational Cancer Research, Vol 9, No 2 February 2020

evaluated according to the Friedrich immunoreactivity
score (IRS) which grades immunohistochemical staining in
two categories. Firstly, based on the percentage of stained
cells: <1% (score =0); 1-25% (score =1); 25-50% (score
=2); 51-80% (score =3); >80% (score =4). Secondly, based
on the staining intensity or depth of the color: no staining
(score =0); buff (score =1); darker buff (score =2); tan (score
=3). Finally, the scores were multiplied to obtain IRS scores,
and described as either low (score 0-3, -/+), moderate (score
4-7, ++) or high (score >7, +++). The immuno reactivity
scores for MAGE-A10 was presented as either “negative”
or “positive,” with positive including moderate and high
reactions scores. The percentage of stained positive cells
and staining depth were scored by three independent
observers.

Cell lines

Human lung cancer cell lines (H1975 and A549) were
purchased from the cell bank of Chinese Academy of
Sciences (Shanghai, China). Primary lung cancer cells
(L228, 1329, and L419) were collected from patients in
our hospital. All these cells were used as target cells and
cultured in RPMI-1640 (GIBCO, Grand Island, NY,
USA), containing 1% Penicillin-Streptomycin (100 U/mL
penicillin and 100 pg/mL streptomycin) and 10% fetal
bovine serum (FBS, HyClone, Logan, UT, USA) at 37 °C
with 5% CO,.

DAC treatment

5-aza-2’-deoxycytidine (DAC), a DNA methyltransferase
inhibitors (DNMTis) considered as an epigenetic-modifying
drug, could enhance the expression of MAGE-A10 (12).
DAC was dissolved in distilled water and prepared at
3 doses (25, 50, and 100 pg). Lung cancer cells either
untreated or pretreated were treated with DAC for 72 h.
Subsequently, the cells were harvested for the preparation of
protein lysates and RNA isolation. Then, RT-PCR was used
to explore gene expression in the lung cell lines and western
blot analysis was used to study the protein expression.

Peptide induced CTLs
MAGE-A10 antigenic peptide (sequence: SLLKFLAKYV)

was prepared and synthesized as described previously
(Beijing Huaxia Ocean Technology Co., Ltd. Haiding
district, Beijing). Dendritic cells (DCs)and CD8+T
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cells were separated and purified from peripheral blood
mononuclear cells (PBMCs) obtained from healthy
volunteers(with informed consent)by Ficoll-Hypaque
density gradient centrifugation. DCs were cultured for
seven days with 100 ng/mL GM-CSF (granulocyte-
macrophage colony stimulating factor) and 50 ng/mL IL-4
(Peprotech). Tumor necrosis factor (TNF-o0, 20 ng/mL;
Peprotech) and maturation agent lipopolysaccharide (LPS,
10 ng/mL; Peprotech) were added to the culture for 24 h
on day five. Then the DCs were pulsed with MAGE-A10
antigenic peptides (10 pM) for 5 h. Subsequently, the
autologous CD8+T cells were stimulated with the peptide-
loaded DCs. MAGE-A10-specific CTLs were harvested
after 2 weeks of stimulation.

Real-time PCR

Extraction of total RNA, complementary DNA (cDNA)
synthesis and RT-PCR analyses were performed as
described previously. Total RNA was extracted from the
H1975, A549, 1.228, 1.329, and L419 cells with TRIzol
reagent (Invitrogen, Shanghai, China) according to the
manufacturer’s protocol. cDNA was generated from the
isolated total RNA using random primers and reverse
transcription with Superscript II (Invitrogen). The
primers were obtained from Takara (Dalian, China). The
thermocycler conditions were as follows: initial denaturation
at 50 °C for 2 minutes and then 95 °C for 10 minutes;
then followed by a two-step PCR program of 95 °C for
15 seconds and 60 °C for 1 minute repeated for 35 cycles
and a final elongation step at 72 °C for ten minutes. The
RT-PCR program was performed on a Mx4000 system
(Applied Biosystems, Foster City, CA), which was used to
collect data and for quantitative analysis. The expression
level of MAGE-A10 mRNA was shown as fold change
relative to the internal control. The primers utilized for the
quantitative RT-PCR assays are shown in Table 1 (16).

Western blot analysis

Total proteins were extracted from each cell line using
RIPA buffer (Beyotime Institute of Biotechnology, China)
supplemented with a protease inhibitor, and the protein
concentration was quantified using BCA Protein Assay
Kit (Thermo Scientific). Equal amounts of protein were
separated by 10% SDS-PAGE and transferred to PVDF
membranes at 300 mA for 2 h. The membranes were
blocked in Tris-buffered saline with Tween-20 (100 mM
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Table 1 The primers utilized for quantitative RT-PCR assays

Protein Forward Reverse
MAGE-A10 5'-CACAGAGCAGCACTGAAGGAG-3' 5'-CTGGGTAAAGACTCACTGTCTGG-3'
B-Actin 5'-CTACGTCGCCCTGGACTTCGAGC-3' 5'-GATGGAGCCGCCGATCCACACGG-3'

NaCl, 50 mM Tris-HCI, pH 8.0 and 0.1% Tween 20)
containing 5% non-fat dry milk for 2 h at 37 °C, followed
by overnight incubation at 4 °C with the primary antibodies.
The primary antibodies used were anti-MAGE-A10
(Abcam, Britain) and antitoxin (Santa Cruz). After washes,
horseradish peroxidase (HRP)-coupled secondary anti-
mouse or anti-rabbit antibodies were incubated with
the membranes and agitated on a shaker for 2 h at room
temperature. The target proteins were visualized using
an enhanced chemiluminescence (ECL) detection system
(Thermo Scientific). The molecular weight of MAGE-A10
was 72 kDa. The band densities were quantitated using the
Quantity One software (BIO-RAD).

Enzyme-linked immunospot assay

Enzyme-linked immunospot (ELISPOT) was used to
detect the capacity of CTLs induced by MAGE-A10-
specific peptide. ELISA was performed according to
the manufacturer’s instructions (Shanghai ruizhi Bio-
pharmaceutical Technology Co., Ltd.) A 96-well plate was
coated with anti-human IFN-y. Cell suspension in 100 pL
volume containing about 1x10° T cells were added to
each well were set for each group. Irrelevant peptides and
phytohemagglutinin were used as negative and positive
controls, respectively. The 96-well plate were covered and
incubated in a 37 °C CO, incubator for 15-20 h without any
agitation or movement. A total of 100 pL. of BCIP/NBT
was added per well and the plate was further incubated. The
purple spots visualized in the PVDF wells represent cells
producing the cytokine. The spots were counted manually
under a microscope or by the ELISA assay system.

Cell counting kit (CCK-8) assay

CCK-8 assay was used to determine the cytotoxic
activity of peptide-specific CTLs and CD8+ T
lymphocytes untreated with peptide. The lung cancer
cells (10*/well) were suspended in 50 mL. RPMI medium
containing 10% fetal calf serum and plated in the wells
of a 96-well round-bottom plate for 24 h. The attached
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cells were divided into four groups. Two of the groups
were treated with DAC for 3 days (Group land 2). And
others were left untreated (Group 3 and 4). Group 1 cells
received MAGE-A10-specific CTLs + DAC. Group 2
cells received only DAC. Group 3 cells receivedMAGE-
A10-specific CTLs. Group 4 cells remained untreated.
The four groups were treated for 1 day according to
a specific E:T ratio (10:1,20:1, 40:1). We add 10 mL
of the CCK-8 solution to each well after 24 h. The
absorbance was read at 450 nm after 3 h of incubation
and the cytotoxic capacity of the CTL was measured. The

percentage of lysis of the target cells was calculated as

OD test group —OD blank group .
0,

follows: lyses =
ottows: ¥ OD control group — OD blank group

Subsequently, the supernatant was collected to detect the
amount of IFN-y.

Results

MAGE-A10is an unfavorable prognostic indicator in
buman lung cancer

Data pertaining to lung cancer patients with complete
clinical records were analyzed from the online Kaplan-
Meier plotter database. Higher expression of MAGE-A10
(split patients by median expression) was found to be
negatively associated with OS [1,926 patients fit the OS
analysis, HR =1.31, Plogrank =2.1e-05, 95% CI (1.16-1.49)]
and PPS [344 patients fit the PPS analysis, HR =1.43,
Plogrank =0.0057, 95% CI (1.11-1.84)], and FP [982
patients fit the FP analysis, HR =1.98, Plogrank =3.2e-12,
95% CI (1.63-2.4)]. MAGE-A10 protein expression was
identified as an unfavorable prognostic factor for patients
with lung cancer (Figure I).

MAGE-A10 was bighly expressed in patient with lung
cancer

The expression of MAGE-A10 was analyzed in 103 lung
cancer tissues using IHC. MAGE-A10 expression was found
in 57/103 (55.34%) lung cancer tissues and 4/30 (13.3%)
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Figure 1 The prognostic value of MAGE-A10 expression. (A) Survival curves were plotted for all lung cancer patients (n=1926); (B) survival
curves were plotted for patients who have first progression (n=982); (C) survival curves were plotted for patients who have Post-progression

(n=344). Data was analyzed by Kaplan-Meier Plotter. Patients with expression above the median are indicated in red line, and patients with

expressions below the median in black line. HR, hazard ratio.

non-cancerous healthy tissues. A significant difference
was found in the expression level of MAGE-A10 protein
between lung cancer tissues and adjacent tissues (P value
<0.05). Based on the survival time of the group, the results
indicated an association between MAGE-A10 expression
and prognosis of the 103 patients with lung cancer. Patients
had a poorer prognosis when the expression of MAGE-A10
was high, further patients had a better prognosis when the
expression of MAGE-A10 was low (Figure 2, Table 2). This
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data demonstrates that the expression of MAGEA-10 is
significantly associated with the prognosis of lung cancer.

The expression of MAGE-A10 in different cancer cells

Western blot analysis was used to detect the expression
of MAGE-A10 in different cancer cells. Furthermore, we
used RT-PCR to detect the mRNA expression level of
MAGE-A10 in the cell lines (Figure 3).
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Figure 2 Immunohistochemical analysis of MAGE-A10 expressions in human normal lung tissues and lung cancer tissues. Magnification,
x40. Expression of MAGE-A10 in normal lung tissues (A) low, (B) moderate, (C) high. Expression of MAGE-A10 in lung cancer tissues (D)

low, (E) moderate, (F) high.

Table 2 Expressions of MAGE-A10 in tumor-free lung specimens and lung cancer specimens

MAGE-A10
Tissue P
—/+ (%) ++ (%) +++ (%)
Tumor tissue 5(22.7) 9 (40.9) 8 (36.4) <0.05
Adjacent tissue 6 (24.0) 9 (36.0) 10 (40.0)

*, P<0.05. Chi-squared test was used.

The expression of MAGE-A10 in lung cancer cells
following treatment with DAC

DAC, DNA methyltransferase inhibitors (DNMTis) was
chosen to induce the expression of MAGE-A10. RT-PCR
and western blotting were used to detect the effect of DAC
on select lung cancer cells. The expression of MAGE-A10was
significantly increased in DAC treated 1419, L228 and
H1975cells in a dose-dependent manner compared to the
untreated cells. Whereas, there was no statistical significance
in the L1329 and A549 cells. Therefore we selected 1.419,
1228 and H1975 as candidate target cells to investigate the
ability of MAGE-AL10 in killing effect of CTLs (Figure 4).

© Translational Cancer Research. All rights reserved.

MAGE-A10 antigenic peptide significantly
inducedMAGE-A10-specific CTLs

CD8+ T cells were stimulated with MAGE-A10-pulsed
DCs. CCK-8 assay and IFN-y release ELISA assay was used
to test the capacity of inducing MAGE-A10-specific CTLs
by MAGE-A10-pulsed DCs and to assess the cytotoxic
activity of MAGE-A10-specific CTLs. CCK-8 assays
showed that the MAGE-A10-specific CTLs were induced
successfully by MAGE-A10-pulsed DCs and had cytotoxic
activity which could kill lung cancer cells (Figure 5).
ELISA revealed that MAGE-A10-specific CTLs produce
IFN-y which indicates that MAGE-A10-specific CTLs are
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Figure 5 IFN-y production by CTLs in response toMAGE-A10 peptides or DAC was examined using an IFN-y ELISA assay. (A,B,C)
IFN-y ELISA assay confirm that CTLs induced by MAGE-A10 peptides could release more IFN-y than those untreated in L419 cells,
H1975 cells and 1228 cells, respectively. *, P<0.05. CTLs, cytotoxic T lymphocytes.

cytotoxic to lung cancer cells.

Cytotoxicity of MAGE-A10-specific CTLs was enbanced in
lung cancer cells treated with DAC

To evaluate the cytotoxicity of MAGE-A10-specific
CTLs on tumor cells treated with DAC, lung cancer cells
treated with DAC and MAGE-A10-specific CTLs were
co-cultured and then they were analyzed using CCK-8
assays and IFN-y release assay. In the CCK-8 assays, we
found that the lysis effect in the group that was treated
with MAGE-A10-specific CTLs and DAC at the same
time was higher than in the group that received only DAC
or MAGE-A10-specific CTLs. Concomitantly, the result
shows that lysis percentages increased with a rise in the E:T
ratios (Figure 6).
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Discussion

Lung cancer is a leading cause of cancer-related deaths
worldwide. Lung cancer is usually treated with surgery,
radiotherapy, and chemotherapy (16). Although there have
been huge improvements in the traditional treatments,
the 5-year OS for lung cancer patients has not improved
significantly in the past decade (17). Therefore, there is an
urgent need for novel and effective therapies.

Melanoma antigen gene family A (MAGE-A) consists
of 12 closely related genes (MAGE-AI to A12) located in
the 28 region of chromosome X, that have been associated
with tumor occurrence and growth and expressed in various
malignant tumors (18,19). Meek et 4/. demonstrated that
MAGE-A family is expressed in a wide range of cancers
including ovary, breast, lung, and bladder (20). In addition,
their expression is limited in healthy normal tissues to fetal
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Figure 6 Specific lysis of various lung cancer lines by the CTLs induced by MAGE-A10-peptides. CTL lytic activity was assessed

throughCCK-8 assay using 3 lung cancer lines cells as target cells. CTLs not induced by peptides or not treated by DAC were taken as
negative controls. (A,B) The lysis of 1419 cells treated by DAC and MAGE-A10 peptides were higher than control group; (C,D) the lysis of
H1975 cells treated by DAC and MAGE-A10 peptides were higher than control group; (E,F) the lysis of L228 cells CTL treated by DAC
and MAGE-A10 peptides were higher than control group. ***, P<0.001. E:T; effect:target; CTLs, cytotoxic T lymphocytes.

ovary, germ cells of testis, and placenta. The restricted
expression and immunogenicity of MAGE protein family
makes them ideal targets for cancer immunotherapy (21,22).
MAGE-A10, a subtype of the MAGE-A family, is reported

to be frequently expressed in lung cancer. In our study,

we found that MAGE-A10 was a strongly unfavorable
prognostic indicator in human lung cancer and high
expression of MAGE-A10 was significantly and negatively
associated with OS [HR =1.31 Plogrank =2.1e-05, 95% CI
(1.16-1.49)] and PPS [HR =1.43, Plogrank =0.0057, 95%
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CI (1.11-1.84)] and FP [HR =1.98, Plogrank =3.2¢-12, 95%
CI (1.63-2.4)].

The scientific exploitation of human immunity provides
a powerful immunotherapeutic strategy to forestall various
diseases. Peptides of specific antigen are proposed to be
ideal candidates to be employed to provide specific immune
responses as vaccines that are designed to train the human
immune system to fight against a variety of diseases (23). In
recent years, there is evidence that peptide vaccines can be
designed with cancer antigens to activate T-cell antitumor
responses, providing us with a new way to fight malignancies.
The key aim of an immunotherapeutic strategy is to
inhibit the ability of tumor cells to avoid recognition and
elimination by the immune system in the host (24). Over
the past decades, tremendous progress has been made in the
understanding of how cancer evades the immune system,
which in turn offers new ways to conquer malignancies (25).
Multiple mechanisms employed by cancer cells, including
alteration of the antigen presentation machinery or
secretion of immunosuppressive factors which could induce
apoptosis of lymphocytes or activate negative regulatory
pathways, can induce tolerance and limit the effectiveness
of the antitumor immune responses (26). In our study,
although MAGE-A10 protein appears to be an attractive
therapeutic target iz vitro, patients with high expression of
MAGE-A10 present worse clinical prognosis. This may be
due to the mechanisms of long time MAGE-A10 expression
related immune tolerance that operate normally in patients
with lung cancer, which has been described previously.

In our study, we observed that the lysis rate of the group
1 cells was higher than that of the groups 2 and 3. This was
due to the high level of expression of MAGE-A10 which
enhanced the cytotoxicity of MAGE-A10-specific CTLs
by improving recognition of MAGE-A10-specific CTLs
in lung cancer. Therefore, our study may provide some
insights on immunotherapy for those cancers that express
MAGE-A10.

However, the reasons for the contradictory results of
the in vitro experiments and clinical data are unclear. We
hypothesize that MAGE-A10-specific CTLs are the key
factors that contribute to the contradictory results. In vitro,
we manually added the MAGE-A10-specific CTLs and
they could recognize and kill tumor cell with MAGE-A10;
whereas in vivo, the high-level expression of MAGE-A10
may inhibit the induction of MAGE-A10-specific CTLs,
which results in immune tolerance of immune system
leading to bad prognosis eventually. However, further
experimental investigations are needed to further clarify this

© Translational Cancer Research. All rights reserved.

contradiction.

In conclusion, MAGE-A10 is an attractive therapeutic
target and MAGE-A10-peptides could be exploited as
vaccines in lung cancer. Thus, MAGE-A10-specific CTL
can be used to improve the prognosis of lung cancer patients
through killing tumor cells that overexpressMAGE-A10.
This study is significant for broad-spectrum tumor
immunotherapy approaches. However, further investigations
are needed to determine the effectiveness of the therapy in
lung cancer.
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