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Abstract. Drug resistance is a key factor affecting the treat-
ment of gastric cancer. The resistance of gastric cancer cells
to anticancer drugs, such as cisplatin (DDP), remains a major
challenge to patient recovery. The present study aimed to
investigate the roles of C-terminal-binding protein 1 (CTBP1)
in the DDP resistance of gastric cancer cells and to determine
its regulatory effect on DNA repair protein RADS51 homolog 1
(RADSI). The DDP-resistant human gastric cancer AGS and
HGC cell lines, AGS/DDP and HGC-27/DDP, respectively,
were established and CTBP1 expression was detected by
western blotting. In addition, Cell Counting Kit-8, colony
formation and flow cytometry assays were performed to
detect the proliferation and apoptosis of these two cell lines
following CTBP1 knockdown. The expression levels of
apoptosis-related proteins were detected by western blotting.
In addition, RADS1 was overexpressed in CTBP1 knockdown
cells, and proliferation and apoptosis were subsequently
determined using the aforementioned methods. The results
demonstrated that CTBP1 expression was notably increased
in DDP-resistant gastric cancer cells. Furthermore, CTBP1
knockdown suppressed the proliferation and induced the
apoptosis of AGS/DDP and HGC-27/DDP cells. Notably,
CTBPI1 promoted RADSI1 expression in DDP-resistant gastric
cancer cells. Overexpression of RAD51 in CTBP1 knockdown
AGS/DDP and HGC-27/DDP cells rescued the proliferation
and alleviated the apoptosis of these cells. Taken together, the
results of the present study suggested that CTBP1 may enhance
the DDP resistance of gastric cancer cells by activating RAD51
expression, thus providing a potential novel therapy (CTBP1
knockdown) for the clinical treatment of patients with gastric
cancer.
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Introduction

Gastric cancer originates from the gastric mucosa and is one
of the most common malignancies worldwide (1). Gastric
cancer is associated with high mortality rates, and as per
2018 GLOBOCAN data, gastric cancer constitutes 8.2% of
all cancer-related mortalities, which continues to increase
the burden on the global public health system (2). The main
risk factors of gastric cancer include a poor diet, a sedentary
lifestyle and Helicobacter pylori infection (3). Despite recent
advancements in treatment strategies, the 5-year survival rate
of patients with gastric cancer remains <10%, and metastasis
of gastric cancer cells is the main cause of mortality (4,5).

Cisplatin (DDP) is a common anticancer drug used to treat
gastric cancer (6). Most gastric cancer cells are highly resis-
tant to DDP and the further development of drug resistance
limits the cytotoxic effect of DDP on gastric cancer cells (7).
Thus, it is important to investigate the molecular mechanisms
underlying drug resistance in gastric cancer cells to provide
novel strategies for the clinical treatment of this disease.
C-terminal-binding protein 1 (CTBP1) is expressed in different
types of cancer, such as lung adenocarcinoma, endometrial
carcinoma and glioma (8-10). Previous studies have reported
that CTBP1 is the transcriptional corepressor of several tumor
suppressor genes (11,12), and various physiological processes,
such as proliferation, apoptosis and epithelial-to-mesenchymal
transition (EMT), in different types of cells, such as cancer cells
and cancer stem cells, are regulated by CTBP1 (13). CTBP1
expression affects cell proliferation, migration and invasion of
different types of cancer cells. For example, CTBP1 knock-
down suppresses the proliferation and invasion of breast cancer
cells by repressing the EMT process (14). Furthermore, during
the development of gastric cancer, microRNA (miR)-539-3p
inhibits the migration and invasion of gastric tumor cells
by suppressing CTBP1 expression (15). Notably, high levels
of CTBPI can also promote the proliferation, migration and
invasion of gastric tumor cells (16). Importantly, CTBPI is
reported to confer DDP resistance to breast cancer cells (17).
However, whether CTBP1 could regulate the DDP resistance
of gastric cancer remains unknown.

DNA repair protein RADS51 homolog 1 (RADS1) is a
protein associated with DNA damage repair (18). However,
RADSI expression is also associated with the development
of different types of cancer, such as ovarian, colorectal and
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breast cancer (19-21). STATS5A/B inhibition increases the
sensitivity of prostate cancer cells to radiotherapy through
inhibition of RAD51 and DNA repair (22). In addition, CTBP1
can enhance the resistance of breast cancer cells to DDP by
activating RADSI expression (17). However, whether RADS51
expression affects the resistance of gastric cancer cells to DDP
remains unclear. Thus, the present study aimed to investigate
the effects of CTBP1 and RADS51 on the DDP resistance of
gastric cancer cells.

Materials and methods

Cell culture and treatment. Human gastric cancer cell lines
(AGS and HGC-27), the corresponding DDP-resistant AGS
and HGC-27 cell lines (AGS/DDP and HGC-27/DDP) and the
gastric mucosal epithelial cell line (GES-1) were purchased
from The Cell Bank of Type Culture Collection of The Chinese
Academy of Sciences. Cells were maintained in Dulbecco's
modified Eagle's medium (Thermo Fisher Scientific, Inc.)
supplemented with 10% FBS (Gibco; Thermo Fisher Scientific,
Inc.). AGS/DDP and HGC-27/DDP cells were maintained
in the same culture medium supplemented with various
concentrations of DDP (2,4, 6, 8 and 10 yg/ml; Thermo Fisher
Scientific, Inc.). All cells were cultured at 37°C in a humidi-
fied atmosphere with 5% CO,. The usage of these cells was in
accordance with the previous study (23).

Cell transfection. A total of two CTBP1 small interfering
(si)RNAs (siCTBP1-1 and siCTBP1-2; 50 nM) and the nega-
tive control (siNC; 50 nM), CTBP1 overexpressing pcDNA3.1
plasmid (pc-CTBPI1; 50 nM), RADS51 overexpressing
pcDNA3.1 plasmid (pc-RAD51; 50 nM) and empty control
plasmid (pcDNA3.1; 50 nM) were purchased from Shanghai
GeneChem Co., Ltd. Cells were plated into 6-well plates
(1x10° cells per well), and transfection was performed when
cells in the logarithmic growth phase reached 80% conflu-
ence. Transfection was performed using Lipofectamine® 2000
reagent (Invitrogen; Thermo Fisher Scientific, Inc.) at 37°C for
48 h,according to the manufacturer's instructions. Transfection
efficiency was assessed by western blotting after 48 h.

Cellviability assay. The Cell Counting Kit-8 (CCK-8; Shanghai
Yi Sheng Biotechnology Co., Ltd.) assay was performed to
detect cell viability. Cell suspensions (2x10° cells) were plated
into 96-well plates. Following adhesion of cells (90% conflu-
ency), CCK-8 reagent was diluted with the culture medium
and added into each well for 4 h. The absorbance at 450 nm
was measured using a microplate reader (Molecular Devices,
LLC).

Colony formation assay. Cell suspensions were plated into
60-mm culture dishes at a density of 300 cells/dish. Cells
were cultured in the incubator for 2 weeks, and subsequently
fixed with 70% ethanol for 40 min at room temperature and
stained with crystal violet (Thermo Fisher Scientific, Inc.)
for 5 min at room temperature. Groups of >50 cells were
considered a clone and were assessed using Imagel soft-
ware (version 1.52r; National Institutes of Health). Stained
cells were observed under a light microscope (Olympus
Corporation).

Apoptosis analysis. Apoptosis was detected by flow cytometric
analysis. Cell suspensions (1x10°) were washed three times
with PBS to clear residual FBS from the culture medium.
Cells were subsequently incubated with Annexin V-FITC and
propidium iodide (PI) using an Annexin V-FACS apoptosis
detection kit (Beyotime Institute of Biotechnology) at 37°C in
humidified atmosphere for 1 h. Cells were washed three times
with PBS, and apoptotic cells were subsequently analyzed
using a FACSAria flow cytometer (Thermo Fisher Scientific,
Inc.) with FlowJo software (version 10.0; FlowJo LLC;
BD Bioscience).

Reverse transcription-quantitative PCR (RT-gPCR). Total
RNA was extracted from 1x10° cells using TRIzol® reagent
(Thermo Fisher Scientific, Inc.), and reverse transcribed
into cDNA using a PrimeScript™ RT Reagent kit (Takara
Bio, Inc.) according to the manufacturer's protocol. cDNA
was subsequently amplified using an SYBR Green RT-PCR
kit on an Applied Biosystems 7500 Real-Time PCR system
(Thermo Fisher Scientific, Inc.) and relative expression levels
were calculated using the 2224 method (24). The following
thermocycling conditions were used for qPCR: Initial denatur-
ation for 10 min at 95°C, followed by 40 cycles of denaturation
at 95°C for 15 sec and annealing/extension at 55°C for 45 sec.
GAPDH expression level was used as a reference control. The
following primer sequences were used for qPCR: CTBP1
forward, 5-CGACCCTTACTTGTCGGATGG-3' and reverse,
5'"TTGACGGTGAAGTCGTTGATG-3'; RADS1 forward,
5'-CTATGTAGCAAAGGGAATGGG-3' and reverse, 5'-AAG
CAGGTAGATGGTGAAGG-3"; and GAPDH forward,
5'-GGAGCGAGATCCCTCCAAAAT-3' and reverse, 5'-GGC
TGTTGTCATACTTCTCATGG-3..

Western blotting. Total protein was extracted from 1x10° cells
using RIPA lysis buffer (Beyotime Institute of Biotechnology).
Total protein was quantified using a bicinchoninic acid assay
(Beyotime Institute of Biotechnology) and proteins (40 ug
protein/lane) were separated on 10% gels using SDS-PAGE.
The separated proteins were subsequently transferred onto
PVDF membranes and blocked with 5% skimmed milk powder
in Tris-buffered saline overnight at 4°C. The membranes
were incubated with primary antibodies against CTBP1
(cat.no.ab129181; 1:1,000; Abcam), RADS51 (cat. no. ab133534;
1:1,000; Abcam), Bax (cat. no. ab32503; 1:1,000; Abcam), Bcl-2
(cat. no. ab182858; 1:1,000; Abcam), cleaved (c)-caspase-3
(cat. no. 9664T; 1:1,000; Cell Signaling Technology, Inc.),
caspase-3 (cat. no. 14220T; 1:1,000; Cell Signaling Technology,
Inc.), c-caspase-9 (cat. no. 20750S; 1:1,000; Cell Signaling
Technology, Inc.), caspase-9 (cat. no. 9508T; 1:1,000; Cell
Signaling Technology, Inc.) and GAPDH (cat. no. ab8245;
1:1,000; Abcam) overnight at 4°C. Following the primary
incubation, membranes were incubated with horseradish
peroxidase-conjugated goat anti-rabbit secondary antibody
(cat. no. ab205718; 1:2,000; Abcam) or anti-mouse horseradish
peroxidase-conjugated secondary antibody (cat. no. ab205719;
1:5,000; Abcam) at room temperature for 2 h. Protein bands
were visualized using Pierce ECL Western Blotting Substrate
(Thermo Fisher Scientific, Inc.). GAPDH was used as the
reference protein. Protein expression was quantified using
Imagel] software (version 1.41; National Institutes of Health).
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Figure 1. CTBPI expression is upregulated in DDP-resistant gastric cancer cells. Viability of DDP-resistant gastric cancer cells. (A) AGS/DDP and
(B) HGC-27/DDP, using the Cell Counting Kit-8 assay. "P<0.05, “P<0.01 vs. AGS or HGC-27. The ICs, values of DDP in (C) AGS/DDP and (D) HGC-27/DDP
cells were detected by CCK-8 assay. (E) Reverse transcription-quantitative PCR analysis was performed to detect CTBP1 mRNA expression and (F) western
blot analysis was performed to detect CTBPI protein expression in gastric cancer and normal gastric mucosal epithelial cells. ‘P<0.05, ““P<0.001 vs. GES-1;
#P<0.001 vs. AGS; 244P<0.001 vs. HGC-27. CTBP1, C-terminal-binding protein 1; DDP, cisplatin.

Statistical analysis. Statistical analysis was performed using
GraphPad Prism 8.0 software (GraphPad Software, Inc.).
All experiments were performed in triplicate and data are
presented as the mean + SD. One-way ANOVA followed by
Tukey's post hoc test was used to compare differences between
multiple groups. Pearson's correlation coefficient was used to
assess the correlation between CTBP1 and RADS51 mRNA
expression. P<0.05 was considered to indicate a statistically
significant difference.

Results

CTBPI expression is upregulated in DDP-resistant gastric
cancer cells. Drug resistance of gastric cancer cells was
verified using the CCK-8 viability assay. As demonstrated in
Fig. 1A and B, the viability of DDP-resistant gastric cancer
cells, AGS/DDP (4 pug/ml) and HGC-27/DDP (2 and 4 pug/ml),
was higher compared with that of gastric cancer cells, AGS
and HGC-27. The ICs, values of DDP in AGS/DDP and
HGC-27/DDP cells were determined, which showed that the
IC,, of DDP was higher in AGS/DDP and HGC-27/DDP cells
compared with that in AGS and HGC-27 cells (Fig. 1C and D).
Subsequently, CTBP1 expression was detected in gastric
cancer cells and normal gastric mucosal epithelial cells.

CTBP1 mRNA and protein expression levels were signifi-
cantly higher in AGS and HGC-27 cells compared with GES-1
cells (Fig. 1E and F). Notably, CTBP1 expression was higher
in AGS/DDP and HGC-27/DDP cells compared with expres-
sion in AGS and HGC-27 cells. Taken together, these results
suggested that CTBP1 expression is significantly upregulated
in DDP-resistant gastric cancer cells.

CTBPI knockdown inhibits the proliferation of DDP-resistant
gastric cancer cells. To detect the effect of CTBPI on the
proliferation of DDP-resistant gastric cancer cells, CTBP1
expression was silenced by transfecting cells with siCTBP1-1
or siCTBPI1-2. As presented in Fig. 2A and D, CTBP1 protein
expression levels decreased in AGS/DDP and HGC-27/DDP
cells following transfection. Transfection with siCTBP1-2
decreased CTBP1 expression to the greatest extent; therefore,
siCTBP1-2 was selected for subsequent experimentation.
Results from the CCK-8 assay demonstrated that CTBP1
knockdown significantly decreased the viability of AGS/DDP
and HGC-27/DPP cells compared with that of the respective
siNC-transfected group (Fig. 2B and E). The inhibitory effects
of CTBP1 knockdown on AGS and HGC-27 cell viability are
presented in Fig. S1. Similarly, the results of the colony forma-
tion assay demonstrated that the number of cell colonies in
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Figure 2. CTBP1 knockdown suppresses the proliferation of DDP-resistant gastric cancer cells. (A) Western blot analysis was performed to detect CTBP1
protein expression in AGS/DDP cells. (B) The CCK-8 assay was performed to detect the viability of AGS/DDP cells. (C) The colony formation assay was
performed to detect the proliferation of AGS/DDP cells. (D) Western blot analysis was performed to detect CTBP1 protein expression in HGC-27/DDP cells.
The (E) CCK-8 and (F) colony formation assays were performed to detect the proliferation of HGC-27/DDP cells. "P<0.05, “"P<0.01, ““P<0.001 vs. siNC.
CCK-8, Cell Counting Kit-8; CTBP1, C-terminal-binding protein 1; DDP, cisplatin; NC, negative control; si, small interfering RNA.

DDP-resistant AGS and HGC-27 cells significantly decreased
following CTBP1 knockdown (Fig. 2C and F). Collectively,
these results suggested that CTBP1 knockdown suppressed the
proliferation of cisplatin-resistant gastric cancer cells.

CTBPI knockdown promotes the apoptosis of DDP-resistant
gastric cancer cells. The effect of CTBP1 on the apoptosis of
DDP-resistant gastric cancer cells was examined. The apoptotic
rates of AGS/DDP and HGC-27/DDP cells were significantly

increased following CTBP1 knockdown compared with the
respective siNC group (Fig. 3A and C, respectively). The expres-
sion levels of the apoptosis-related proteins were detected
by western blotting. As presented in Fig. 3B and D, CTBP1
knockdown in AGS/DDP and HGC-27/DDP cells significantly
decreased Bcl-2 expression but increased Bax, c-caspase-3 and
c-caspase-9 expression compared with the respective siNC group.
Taken together, these results suggested that CTBP1 knockdown
accelerated the apoptosis of DDP-resistant gastric cancer cells.
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Figure 3. CTBP1 knockdown induces the apoptosis of DDP-resistant gastric cancer cells. (A) Flow cytometric analysis was performed to detect the apoptosis
of AGS/DDP cells. (B) Western blot analysis was performed to detect the protein expression levels of apoptosis-related proteins in AGS/DDP cells. (C) Flow
cytometric analysis was performed to detect the apoptosis of HGC-27/DDP cells. (D) Western blot analysis was performed to detect the protein expression
levels of apoptosis-related proteins in HGC-27/DDP cells. “P<0.01, ““P<0.001 vs. siNC. CTBPI, C-terminal-binding protein 1; DDP, cisplatin; NC, negative
control; si, small interfering RNA.
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Figure 4. CTBPI upregulated RADS51 expression in DDP-resistant gastric cancer cells. (A) RT-qPCR and (B) western blot analysis were used to determine
the expression levels of RAD51 mRNA and protein, respectively. ““P<0.001 vs. GES-1; #"P<0.001 vs. AGS; **P<0.01, **4P<0.001 vs. HGC-27. (C) Pearson's
correlation analysis between CTBP1 and RADS51 mRNA levels in GES-1, AGS, AGS/DDP, HGC-27 and HGC-27/DDP cells. (D) Western blot analysis was
performed to detect RADS51 protein expression in AGS/DDP cells following CTBP1 knockdown. “P<0.01 vs. siNC. (E) Western blot analysis was performed to
detect CTBPI protein expression in AGS/DDP cells following transfection with pc-CTBP1. (F) Western blot analysis was performed to detect RADS51 protein
expression in AGS/DDP cells following transfection with CTBP1 plasmid. "P<0.05, “"P<0.001 vs. pcDNA3.1. CTBPI1, C-terminal-binding protein 1; DDP,
cisplatin; NC, negative control; pc, pcDNA3.1 overexpression vector; RADS51, DNA repair protein RAD51 homolog 1; si, small interfering RNA.

RADS1 overexpression abolishes the anticancer effect of
CTBPI knockdown on DDP-resistant gastric cancer cells.
A previous study reported that CTBP1 expression influences
DDP resistance of breast cancer cells by activating RADS51
expression (19). In the present study, RT-qPCR and western
blot analysis were used to evaluate the expression of RADS1 in
the aforementioned five cell lines. RAD51 mRNA and protein
expression levels were significantly upregulated in the AGS
and HGC-27 cells compared with expression levels in the
GES-1 cells (Fig. 4A and B); in addition, RADS51 expression
was higher in the AGS/DDP and HGC-27/DDP cells compared
with that in the AGS and HGC-27 cells. Subsequently, the
correlation between CTBP1 and RADS51 mRNA expression
levels was assessed, and a positive correlation was revealed
between CTBP1 and RAD51 mRNA expression (Fig. 4C).
AGS/DPP cells exhibited higher CTBP1 and RADSI1 expres-
sion levels; therefore, this cell line was selected to perform
the subsequent experiments. RADS1 expression was notably
decreased in AGS/DDP cells following CTBP1 knockdown
(Fig. 4D). Following overexpression of CTBP1, western blot

analysis demonstrated that CTBPI1 expression was markedly
increased in the overexpression group (Fig. 4E). As presented
in Fig. 4F, elevated CTBP1 expression significantly increased
RADSI expression.

To further determine the association between CTBP1 and
RADSI in gastric cancer, RADS51 overexpressing plasmid
was transfected into AGS/DDP cells (Fig. 5A). A notably
reduced CTBP1 protein expression level was observed in the
siCTBP1-2 group compared with the siNC group, and there
was no significant difference in CTBP1 expression between
the siCTBPI-2 + pcDNA3.1 and the siCTBP1-2 + pc-RADS51
groups (Fig. 5B). However, cells transfected with siCTBP1-2
exhibited a significant downregulation in RADS51 protein
expression in comparison to the siNC group, which was partially
restored by co-transfection with pc-RADS1 (Fig. 5B). In addi-
tion, the results demonstrated that overexpression of RADS51
alleviated the inhibitory effects of siCTBPI transfection on the
viability and proliferation of AGS/DDP cells (Fig. 5C and D,
respectively). Similarly, overexpression of RADS5I relieved
CTBPI knockdown-induced apoptosis of DDP-resistant AGS
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Figure 5. Overexpression of RADS51 abolishes CTBP1 knockdown-induced effects on proliferation and apoptosis of DDP-resistant gastric cancer cells.
(A) Western blot analysis was performed to detect RADS51 protein expression levels in AGS/DDP cells following transfection with RAD51 plasmid. "P<0.05
vs. pcDNA3.1. (B) The protein expression levels of CTBP1 and RADS51 following transfection with siCTBP1-2 with or without pc-RADS51 co-transfection was
determined using western blot analysis. (C) Viability of AGS/DDP cells were evaluated using the Cell Counting Kit-8 assay. (D) Colony formation assay was
performed to detect the proliferation of AGS/DDP cells. (E) Flow cytometric analysis was performed to detect the apoptosis of AGS/DDP cells. (F) Western
blot analysis was performed to detect the protein expression levels of apoptosis-related proteins in AGS/DDP cells. “P<0.001 vs. siNC; #P<0.01, ##P<0.001
vs. siCTBP1-2 + pcDNA3.1. CTBPI, C-terminal-binding protein 1; DDP, cisplatin; RADS51, DNA repair protein RADS51 homolog 1; si, small interfering RNA.
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cells (Fig. 5E). Notably, Bcl-2 protein expression significantly
increased, whereas Bax, c-caspase-3 and c-caspase-9 expres-
sion levels decreased following overexpression of RADSI in
CTBP1 knockdown AGS/DDP cells when compared with the
siCTBP1-2 + pcDNA3.1 group (Fig. 5F). Collectively, these
results suggested that CTBP1 may regulate DDP resistance in
gastric cancer cells by modulating RADSI1 expression.

Discussion

Gastric cancer is a common malignancy of the digestive
system (2). Despite advancements in treatment strategies,
gastric cancer is associated with high mortality rates (25),
which is predominantly due to the biological characteristics of
gastric cancer, such as the delayed clinical manifestations, and
the proliferation and metastasis of gastric cancer cells (26).
Several anticancer drugs, such as DDP, exert strong antitu-
moral effects on gastric cancer cells (27,28). However, the
enhanced resistance of gastric cancer cells to DDP and other
drugs gradually weaken the corresponding anticancer drug
treatment effects (29). Thus, it is important to determine the
molecular mechanisms underlying DDP resistance of gastric
cancer cells.

As a transcription factor, CTBPI serves a crucial role in
regulating cell proliferation and apoptosis in different types
of cells, such as breast cancer, osteosarcoma and ovarian
cancer (14,30-32). Furthermore, CTBP1 enhances the occur-
rence and development of different types of cancer (26).
A previous study reported that CTBP1 promotes the inva-
sion and development of tumor-associated macrophages
during the development of non-small cell lung cancer (27).
Furthermore, overexpression of CTBPI can promote the
development of breast cancer by inducing occurrence and
the EMT process (13). During the development of gastric
cancer, miR-644a inhibits the proliferation and invasion of
gastric cancer cells by suppressing CTBP1 expression (28).
Furthermore, high levels of CTBP1 induce the migration and
invasion of gastric mucosal epithelial cells (15). The results
of the present study suggested that CTBP1 has the potential
to enhance the development of gastric cancer; CTBP1 knock-
down suppressed the proliferation and induced the apoptosis
of DDP-resistant gastric cancer cells.

RADSI is a protein observed in different types of cells,
such as those of ovarian, colorectal and breast cancer, and
its expression is key in the process of homologous recom-
bination, which is one of the major mechanisms of the
DNA damage response (29). When DNA damage occurs,
RADS5I1 forms nucleofilaments with other repair proteins,
such as BRCA2 and partner and localizer of BRCA2,
on single-stranded DNA to facilitate homologous strand
pairing and strand exchange during the DNA damage repair
process (30,31). RADS51 has been reported to enhance the
occurrence and development of colon cancer (32). High
RADSI1 expression levels can induce the resistance of
triple-negative breast cancer stem cells to chemotherapy
drugs (33). In addition, it has been suggested that inhibi-
tion of RADS51 enhances the therapeutic effect of DDP on
gastric cancer (34). Furthermore, CTBP1 influences the
DDP resistance of breast cancer cells by activating RADS51
expression (19). The results of the present study demonstrated

that CTBP1 expression was upregulated in DDP-resistant
AGS/DDP and HGC-27/DDP gastric cancer cells. However,
the DDP resistance of these cells was weakened following
CTBP1 knockdown. Taken together, these results suggested
that CTBP1 expression may influence the DDP resistance of
gastric cancer cells. Notably, high levels of CTBP1 activated
RADSI expression in AGS/DDP cells, and overexpression of
RADSI1 abolished the CTBP1 knockdown-induced decrease
in DDP resistance and apoptosis of DDP-resistant gastric
cancer cells. These findings suggested that CTBP1 expres-
sion may be important for RADS51 foci formation and confer
resistance to DDP to gastric cancer cells, which, in turn, may
elevate the cancer cell DNA damage response. The effect of
CTBP1 overexpression on the sensitivity to DDP in AGS and
HCG-27 cells will be explored in future experiments and is
a potential limitation to the present study.

The results of the present study demonstrated the effect of
CTBPI1 on the DDP resistance of gastric cancer cells. Taken
together, the results suggested that CTBPI1 strengthens the
DDP resistance of gastric cancer cells by activating RADS1
expression, which may provide a novel therapy for the clinical
treatment of patients with gastric cancer. However, the possi-
bility that CTBP1 works in another way serving as a transcript
corepressor of many types of protein and whether knockdown
of CTBP1 changes other cell death pathways, such as necrosis
and autophagy, will be investigated in future experiments and
are limitations of the present study.
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