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Objective: Resistance to chemotherapeutic drugs, such as cisplatin, has been one of the
major problems adversely affecting the clinical prognosis of patients with gastric cancer
(GC). Disabled Homolog 2-Interacting Protein (DAB2IP) status is one of the major factors
involved in sensitivity to chemotherapy in multiple cancer types. In the present study, we
aimed to investigate the potential roles of DAB2IP in GC cell proliferation and cisplatin
resistance.

Materials and Methods: DAB2IP expression was detected in human GC tissues using
immunohistochemistry (IHC). The role of DAB2IP in regulating GC cell proliferation and
cisplatin resistance was explored by genetic manipulation. Western blot analysis was used to
determine the molecular signaling to explain the mechanism of the observed DAB2IP effects
in GC.

Results: DAB2IP expression was downregulated in human GC tissues and low DAB2IP
expression predicted poor prognosis. Moreover, our data provided evidence that DAB2IP
upregulation impaired cell proliferation property and sensitized GC cells to cisplatin while
DAB2IP depletion possessed the opposite effects. Mechanistically, we showed that DAB2IP
could inhibit the phosphorylation and activation of protein kinase B (AKT) and extracellular
signal-regulated kinase (ERK), and the enhanced proliferation ability induced by DAB2IP
knockdown was greatly impaired after incubation with AKT or ERK inhibitor.
Conclusion: DAB2IP modulates GC cell proliferation and sensitivity to cisplatin potentially
via regulation of AKT and ERK signaling pathway, indicating that DAB2IP may serve as
a potential prognostic biomarker and therapeutic target for treatment of GC.
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Introduction
Gastric cancer (GC) is one of the most common types of malignant cancer and the
third leading cause of cancer-related deaths worldwide.'* Despite the improvement
in diagnostic methods and perioperative management, GC patients in advanced
stages frequently develop recurrence after radical resections, and consequently
show poor survival rates.>* Surgery combined with chemotherapy is the primary
treatment for GC. However, traditional chemotherapeutic drugs, such as cisplatin
and fluorouracil, have limited efficacy in treating GC due to resistance to
chemotherapy.™® Therefore, it is of great significance to identify molecules and
mechanisms involved in drug resistance and to develop novel therapeutic targets
and strategies for the improvement of chemotherapy against GC.

Disabled Homolog 2-Interacting Protein (DAB2IP), a RAS-GTPase-activating
protein (RAS-GAP) family member, functions as a tumor suppressor and is
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downregulated in multiple aggressive cancers,”® such as
pancreatic cancer,” renal cancer,'® ovarian cancer,'' naso-

pharyngeal carcinoma,'” colorectal cancer,'”

prostate
cancer,'* and bladder cancer.'” In cancers, DAB2IP is
known to regulate various biological process including
cell survival, apoptosis, migration and invasion through

affecting multiple oncogenic signaling pathways.”''""'®

Recent studies!” !

in prostate, bladder and renal cancer
demonstrated that DAB2IP loss decreased cell sensitivity
to chemotherapeutic agents or targeted drugs, suggesting
a role for DAB2IP in chemoresistance in multiple cancer
types. In consistency, previous studies’®** also showed
that DAB2IP was significantly downregulated in GC tis-
sues and DAB2IP knockdown promoted GC cell prolifera-
tion, migration as well as activation of the protein kinase
B (AKT) and extracellular signal-regulated kinase (ERK)
signaling pathways. However, the prognostic value and
potential role of DAB2IP in GC cell sensitivity to che-
motherapy have not been elucidated.

In this study, we further explored the expression of
DAB2IP in GC specimens and found that DAB2IP expres-
sion is downregulated in human GC tissues and low
DAB2IP expression predicts poor prognosis. Moreover,
our data provided evidence that DAB2IP upregulation
impairs cell proliferation property and sensitizes GC cells
to cisplatin while DAB2IP depletion has the opposite
effects. Mechanistically, we showed that DAB2IP could
inhibit the phosphorylation and activation of AKT and
ERK, which may be implicated in DAB2IP regulation of
GC cell proliferation and chemosensitivity. Taken together,
these results suggest that DAB2IP may be a promising
prognostic marker and a novel therapeutic target for the
chemotherapy against GC.

Materials and Methods

Human GC Tissues

Fifty-nine cases of primary gastric adenocarcinomas
(GAC) and corresponding tumor-adjacent specimens
were obtained from patients who underwent curative sur-
gery from 2012 to 2013 at the Department of General
Surgery, the First Affiliated Hospital of Wannan Medical
College. All

patients is presented in Table 1. Informed consent from

the clinicopathological information of
all patients was obtained. The Medical Ethics Committee
of the First Affiliated Hospital of Wannan Medical College
approved the present study according to the Declaration of
Helsinki.

Cell Lines and Cell Culture

The human GC cell lines (AGS, MGC803, BGC823,
SGC7901 and MKN45) and a normal gastric epithelium
cell line (GES-1) were purchased from the Cell Bank of
the Chinese Academy of Sciences (Shanghai, China).
All the cells were cultured in Roswell Park Memorial
Institute (RPMI; Hyclone) containing 10% fetal bovine
serum (FBS; Gibco) and 1% penicillin/streptomycin
(Gibco) at 37°C in a humidified atmosphere containing
5% CO,. GC cell lines stably expressing DAB2IP-
specific short hairpin RNA (shRNA) and plasmids
encoding human DAB2IP were constructed to downre-
gulate and upregulate DAB2IP
a lentivirus technique (GeneChem, Shanghai, China).

respectively using

Lentiviral transduction was performed according to the
manufacturer’s instructions. The human DAB2IP
shRNA target sequence is 5'-GGG AUA GGC UAA
GGA GUAATT-3".

Immunohistochemistry (IHC)

Briefly, the tissues that were previously formalin-fixed
and paraffin-embedded were sliced into 4 um sections,
and were then incubated with the primary antibody
recognizing human DAB2IP (#ab87811,
1:200 dilution at 4°C overnight. The protein was visua-
lized
Biotechnology, Beijing, China) according to the manu-

abcam) at

using a tissue staining kit (Zhongshan
facturer’s instructions. The final staining score was
determined by color intensity and positive cell rate,
ranging 0-12 which was described in our previous
study.*** Patients were classified into two groups:
scores 0-4 were considered as none or low, while

5-12 were considered as high expression.

Protein Extraction and Western Blot
Analysis

Cells were lysed in RIPA lysis buffer (Beyotime Institute
of Biotechnology) supplemented with cocktails of protease
and phosphatase inhibitors (Sigma). A total of 20 pg
protein was then separated by 8% SDS-PAGE and then
transferred onto a PVDF membranes according to methods
described previously.”** Antibodies against DAB2IP
(dilution 1:1000; #ab87811, abcam), cyclin D1 (dilution
1:1000; 26939-1-AP, proteintech), p21 (dilution 1:1000;
10355-1-AP, proteintech), p-AKT (Ser473) (dilution
1:1000; #4058, CST), AKT (dilution 1:1000; #9272,
CST), p-ERK (dilution 1:1000; #4370, CST), ERK
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Table | Relationships Between DAB2IP Expression and Clinic-Pathological Factors in 59 GC Patients
Variables Case No. DAB2IP Expression X2 P value
None or Low High

Total 59 39 (66.1%) 20 (33.9%)

Age
<65 30 20 (66.7%) 10 (33.3%) 0.009 0.926
265 29 19 (30.0%) 10 (70.0%)

Gender
Male 39 24 (61.5%) 15 (38.5%) 1.069 0.301
Female 20 15 (75.0%) 5 (25.0%)

Tumor size
<5cm 27 14 (51.9%) 13 (48.1%) 4511 0.034*
>5cm 32 25 (78.1%) 7 (21.9%)

Tumor location
U 33 24 (72.7%) 9 (27.3%) 1.467 0.226
L 26 15 (57.7%) Il (42.3%)

Degree of differentiation
Well 25 11 (44.0%) 14 (56.0%) 9.457 0.002%*
Poor 34 28 (82.4%) 6 (17.6%)

Depth of invasion
TI-2 13 4 (30.8%) 9 (69.2%) 0.006**
T34 46 35 (76.1%) I (23.9%)

Lymph node metastasis
No 17 4 (23.5%) 13 (76.5%) 19.316 <0.001##*
Yes 42 35 (83.3%) 7 (16.7%)

TNM stage
1l 19 5 (26.3%) 14 (73.7%) 19.798 <0.001##*
niv 40 34 (85.0%) 6 (15.0%)

Notes: *P<0.05; **P<0.01; ***P<0.001.

(dilution 1:1000; #4695, CST) and Tubulin (dilution
1:2000; #AF5012, Beyotime) were used in this study.

RNA Extraction and Quantitative
Real-Time PCR (g-PCR)

Total RNA was exacted using TRIzol reagent (Thermo
Fisher Scientific) following the manufacturer’s instruction.
g-PCR was performed on ABI 7500 Fast Real-Time PCR
(RT-PCR) System (Applied Biosystems, Waltham, MA,
UK) with SYBR Green RT-PCR kits (TaKaRa). The
expression of DAB2IP was normalized to that of human
18s. The primer sequences used in the study were: human-
DAB2IP-Forward, 5-CTG AGC GGG ATA AGT GGA
TGG-3', human-DAB2IP-Reverse, 5-AAA CAT TGT
CCG TCT TGA GCTT-3', human-18s-Forward, 5-GTA

ACC CGT TGA ACC CCATT-3’, human-18s-Reverse, 5'-
CCA TCC AAT CGG TAG TAGCG-3".

Cell Viability Assay

Cell proliferation and the half maximal inhibitory con-
centration (IC50) of each cell line to cisplatin were
evaluated using an MTT assay kit (Amresco, USA).
Cells were seeded into 96-well plates for 24 hours and
treated with or without cisplatin at different concentra-
tions for 48 hours. Then it was incubated with MTT
solution-containing culture medium at 37°C for 4 hours
and supernatants were then removed. Formazan crystals
were dissolved in 150 pL dimethyl sulfoxide (DMSO)
with gentle shaking for 10 minutes, and the absorbance

value (OD) was measured at 490 nm.
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Colony Formation Assay

Cells were seeded in 6-well plates for 24 h, and then
switched into fresh medium containing 4 uM cisplatin,
20 uM Ly294002 or 20 uM U0126 for two weeks, and
fresh medium was changed every 3 days. The plates were
then fixed and stained with 0.1% crystal violet and the
images were taken by a digital camera (Nikon).

Statistical Analysis

Data are presented as mean + standard error of the mean
(SEM). Statistical
a Student’s f-test (paired or unpaired, two-tailed) or chi-

significance was analyzed using
square test. Survival duration was calculated using the Kaplan-
Meier method and compared using the Log rank test. A value

of P < 0.05 was considered as statistically significant.

Results
DAB2IP Expression is Downregulated in
Human GC Tissues and Low DAB2IP

Expression Predicts Poor Prognosis

Given that DAB2IP functions as a tumor suppressor in
many cancers, * we further investigated the expression of
DAB2IP in GC tumor tissues and corresponding tumor-
adjacent normal tissues using IHC staining. Only 33.90%
(20/59) samples of GC tissue exhibited high staining of
DAB2IP, while high DAB2IP signal were detected in
86.44% (51/59) of tumor-adjacent specimens (P < 0.001,
Figure 1A and B). Further analysis revealed that DAB2IP
expression in GC patients with lymph node metastasis
(LNM) was further reduced compared with those without
LNM (P < 0.001, Figure 1C). In addition, GC tumor
tissues with deeper invasion (T3—4), larger tumor size (>
Sem) and advanced tumor-node-metastasis (TNM) stage
(II-1V) showed lower DAB2IP expression than those
with T1-2 (P < 0.01, Figure 1D), tumor size < Scm (P <
0.05, Figure 1E) and TNM stage I-1I (P < 0.001, Figure
1F), respectively. Besides, cytologic experiments (Figure
1G) showed that DAB2IP expression in a normal gastric
epithelium cell line (GES-1) was higher than most of GC
cell lines (AGS, MGC803, BGCS823, SGC7901 and
MKN45) detected in this study.

Next, we evaluated the correlations between DAB2IP
expression and clinicopathologic features of GC patients. As
shown in Table 1, DAB2IP expression was significantly cor-
related with tumor size (P = 0.034), degree of differentiation
(P =0.002), depth of invasion (P = 0.006), LNM (P < 0.001)
and TNM stage (P < 0.001). However, there was no

significant differences regarding age, gender or tumor location
(P> 0.05, Table 1). Moreover, Kaplan-Meier curves indicated
that low DAB2IP expression was associated with poor out-
comes in patients suffering GC (Log rank test, P = 0.005,
Figure 1H), which suggested the prognostic value of DAB2IP
in GC.

Stable Knockdown and Overexpression

of DAB2IP in GC Cells

As shown in Figure 1G, there was relatively high DAB2IP
protein expression in AGS, SGC7901 and MGCS803 cell
lines, but low expression of DAB2IP in BGCS823 and
MKN45 cell lines. To explore the molecular mechanism of
DAB2IP involved in the progression of GC, we knocked
down DAB2IP in AGS and SGC7901 cells with high endo-
genous DAB2IP level and generated stable transfectants.
Results from Western blots and ¢-PCR showed that
DAB2IP expression at both protein and mRNA levels were
significantly decreased in AGS and SGC7901 cells stably
transfected with DAB2IP shRNA (KD) compared with those
transfected with control sShRNA (NC, P < 0.001, Figure 2A).
Similarly, we introduced plasmids encoding human DAB2IP
or empty vector into BGC823 and MKN45 cells which
express low endogenous DAB2IP. The overexpression effi-
ciency was determined by Western blotting and q-PCR, and
results showed that both DAB2IP protein and mRNA
expression levels were higher in cells transfected with plas-
mids encoding human DAB2IP (OE) than in cells trans-
fected with empty vector (VEC, P < 0.001, Figure 2B).

DAB?2IP Inhibits GC Cell Proliferation

in vitro

In view of the above integrated analysis results, we asked
whether DAB2IP is involved in regulating GC cell pheno-
types. First, MTT assays were used to analyze the effect of
DAB2IP on cell proliferation property of GC. We found that
DAB2IP silencing greatly promoted AGS cell proliferation
compared to the control cells (Figure 3A). Conversely,
BGC823 cells with stable DAB2IP overexpression showed
lower proliferation ability than cells transfected with empty
vector (Figure 3B). In line with the results of MTT assays,
colony formation assays showed that AGS cells with stable
DAB2IP knockdown presented a superior ability to form
foci (P < 0.01, Figure 3C), whereas the ability of BGC823
cells to form foci was greatly impaired when cells over-
expressed DAB2IP (P < 0.01, Figure 3D). In addition, we

examined the effects of DAB2IP on GI1-S transition
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Figure | DAB2IP expression in human GC tissues and cell lines. (A) IHC staining of DAB2IP in normal tissue and in GC tumor tissue. (B—F) IHC scores of DAB2IP in (B)
normal tissues (N) vs tumor tissues (T), (C) tumors with or without LNM, (D) depth of invasion (T 1-2 vs T3—4), (E) tumor size (< 5cm vs 2 5cm), and (F) TNM stage (111
vs llI-V). (G) Western blot analysis of DAB2IP expression in five GC (AGS, MGC803, BGC823, SGC7901 and MKN45) and non-GC GES-1 cell lines. Tubulin as a loading
control. (H) Kaplan-Meier analysis (Log rank test) of the overall survival of GC patients with high or low DAB2IP expression levels. *P < 0.05, **P < 0.01, ***P < 0.001.

promoter cyclin D1 and G1 gatekeepers p21 in GC cells.
Our results showed that DAB2IP knockdown decreased the
expression level of p21 and increased the expression of
cyclin D1, while ectopic expression of DAB2IP did the
opposite (Figure 3E-G), which confirmed the inhibitory
effect of DAB2IP in GC cell proliferation.

DAB2IP Modulates the Chemosensitivity
of GC Cells to Cisplatin

To determine the potential role of DAB2IP in regulating
chemosensitivity of GC cells to cisplatin, MTT assays
were performed in AGS (NC vs KD) and BGC823 (VEC
vs OE) cells. In general, AGS cells with stable DAB2IP

knockdown showed significantly higher resistance to cis-
platin, with increases in IC50 value compared to the con-
trol group (Figure 4A). On the other hand, BGC823 cells
with stable DAB2IP overexpression became more sensi-
tive to cisplatin compared with the negative control
(Figure 4B). In consistency, we found that knockdown of
DAB2IP could dramatically enhance the colony formation
ability of AGS cells with cisplatin treatment (Figure 4C).
Furthermore, ectopic expression of DAB2IP in MKN45
cells could greatly enhance cell sensitivity to cisplatin in
a dose-dependent manner (Figure 4D and E). Together,
these data indicated that loss of DAB2IP attenuates cellu-

lar sensitivity to cisplatin.
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Figure 2 Knockdown and overexpression efficiency of DAB2IP in GC cells. (A) The protein (left) and mRNA (right) expression of DAB2IP in AGS and SGC7901 cells stably
transfected with either control shRNA (NC) or DAB2IP shRNA (KD). (B) The protein (left) and mRNA (right) expression of DAB2IP in BGC823 and MKN45 cells stably
transfected with either empty vector (VEC) or plasmids encoding human DAB2IP (OE). Tubulin or 18s as the loading control. ***P < 0.001.

DAB2IP Regulates AKT and ERK Signaling
Pathway in GC Cells

To understand the underlying mechanisms of DAB2IP in this
event, we explored possible downstream signaling pathways
such as AKT and ERK, which are both closely associated
with cancer cell proliferation and chemoresistance.”> 2’ In
line with previous studies,”®** we further confirmed the
inhibitory effect of DAB2IP on AKT and ERK signaling
pathway. We found that DAB2IP depletion notably increased
the levels of phosphorylated AKT (p-AKT) and phosphory-
lated ERK (p-ERK) in both AGS and SGC7901 cells, but
not their total protein levels (Figure 5A). On the contrary,
ectopic expression of DAB2IP had the opposite effect on the
phosphorylation levels of AKT and ERK (Figure 5B).

To further explore whether AKT and ERK signaling
pathway are implicated in DAB2IP suppression of GC cell
proliferation, we treated DAB2IP-deficient cells with
Ly294002 (an indirect inhibitor of AKT) and U0126 (a
highly selective inhibitor of ERK). Colony formation
assays showed that the enhanced proliferation ability
induced by DAB2IP knockdown was greatly impaired
after incubation with Ly294002 or U0126 in SGC7901

cells (Figure 5C). Moreover, combined inhibition of
AKT and ERK signaling pathway in DAB2IP-depleted
SGC7901 cells weakened cell proliferation ability further.

Discussion

Increasing evidence has demonstrated that DAB2IP func-
tions as a tumor suppressor and participates in cell survi-
val, apoptosis, migration and invasion in multiple types of
cancer.”'""'® Loss of DAB2IP also confers resistance to
chemotherapy in prostate, bladder and renal cancers,'” '’
suggesting a role for DAB2IP as a potential target for
cancer therapy. In GC,?°%* DAB2IP was reported to be
downregulated and DAB2IP knockdown enhanced the
ability of cell proliferation and migration, but the potential
effect of DAB2IP on chemosensitivity and the internal
mechanism remain unclear and need to be explored.

In the present study, we provided further evidence that
DAB2IP expression was downregulated in human GC
tissues compared to corresponding tumor-adjacent normal
tissues. Further analysis showed that DAB2IP expression
in GC patients with LNM, deeper invasion (T3—4), larger
tumor size (> Scm) and advanced TNM stage (III-1V) was
further reduced compared with those without LNM, T1-2,
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Figure 3 Effect of DAB2IP expression on GC cell proliferation. (A) MTT assay of AGS cells stably transfected with either control shRNA (NC) or DAB2IP shRNA (KD). (B)
MTT assay of BGC823 cells stably transfected with either empty vector (VEC) or plasmids encoding human DAB2IP (OE). (C) Colony formation assay of AGS cells (NC vs
KD). The bands were quantified and presented as the mean * SEM. (D) Colony formation assay of BGC823 cells (VEC vs OE). The bands were quantified and presented as
the mean * SEM. (E-G) Western blot analysis (E) of the indicated proteins in AGS (NC vs KD) and BGC823 (VEC vs OE) cells. Tubulin as a loading control. The bands
(F and G) were quantified and presented as the mean * SEM. **P < 0.01, **P < 0.001.

tumor size < 5cm and TNM stage I-II, respectively.
Clinical data analyses revealed that low DAB2IP expres-
sion in GC tissues was significantly associated with tumor
size, degree of differentiation, depth of invasion, LNM,
TNM stage and poor prognosis. Moreover, we also evi-
denced that DAB2IP upregulation decreased cell prolifera-
tion and sensitized GC cells to cisplatin while DAB2IP
depletion did the opposite.

DAB2IP, acting as a signaling adaptor, modulates multi-
ple key oncogenic pathways, including TNFo/NF-«B,
WNT/B-catenin, JAK/STAT, PI3K/AKT and RAS/ERK.”#
Enhanced cell proliferation was reported to be correlated to
abrogation of DAB2IP functions in various cultured cell
lines, and has been linked to hyperactivation of AKT and
ERK.”'%?! Resistance to chemotherapy is a significant bar-

rier to cure cancer and multiple molecular mechanisms are

involved in chemoresistance. In prostate cancer,'” DAB2IP
loss was shown to enhance chemoresistance through upre-
gulation of the antiapoptotic protein Clusterin. In bladder
cancer,'® DAB2IP was reported to modulate chemoresis-
tance to pirarubicin by regulation of STAT3/Twistl/
P-glycoprotein signaling. In the present study, we further
explored the the underlying mechanisms of DAB2IP regula-
tion of GC cell proliferation and chemosensitivity. AKT and
ERK, as major downstream signaling pathways of DAB2IP,
are crucial for cancer cell proliferation and
chemoresistance.”>?’ In accordance with the previous
studies,”®** we further confirmed the inhibitory effect of
DAB2IP on AKT and ERK signaling pathway in GC cells
and the enhanced proliferation ability induced by DAB2IP
knockdown was greatly impaired after incubation with AKT

or ERK inhibitor. Moreover, combined inhibition of AKT
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Figure 4 Loss of DAB2IP in GC cells promotes resistance to cisplatin. (A) Cell viabilities of AGS cells (NC vs KD) treated with different concentrations of cisplatin for 48
h. IC50 of cisplatin for AGS was presented (right). (B) Cell viabilities of BGC823 cells (VEC vs OE) treated with different concentrations of cisplatin for 48 h. IC50 of
cisplatin for BGC823 was presented (right). (C) AGS cells (NC vs KD) with 4 pM cisplatin treatment were subjected to colony formation assay, the representative pictures
were shown. (D) Western blot analysis of DAB2IP protein in MKN45 cells with increasing amounts of DAB2IP. Tubulin as a loading control. (E) Cell viabilities of MKN45
cells (VEC vs OE) treated with different concentrations of cisplatin for 48 h. IC50 of cisplatin was presented (right).

and ERK signaling pathway in DAB2IP-depleted SGC7901
cells weakened cell proliferation ability further. These data
indicated that DAB2IP modulates GC cell proliferation and
sensitivity to cisplatin potentially via regulation of AKT and
ERK signaling pathway.

DAB?2IP has a relatively long 3'UTR sequence, and is
therefore a good candidate for post-transcriptional silen-
cing by microRNAs (miRNAs).” miR-889 was reported to
downregulate DAB2IP protein level and DAB2IP over-
expression can subvert miR-889-induced proliferation
phenotype in esophageal squamous cell carcinoma
(ESCC) cells.”® In prostate cancer, the oncogenic miR-32
was also shown to target DAB2IP.?’ Moreover, miR-92b
was reported to promote GC cell proliferation by activat-
ing the DAB2IP-mediated PI3K/AKT signalling

pathway.?? Together, these studies confirm that DAB2IP

is a target of miRNA-mediated repression, and suggest
miRNA/DAB2IP signalling axis may be a potential ther-
apeutic target in cancer treatment.

There are some limitations in our study. Firstly, in vivo
study should be conducted to determine the effects of DAB2IP
on GC cell growth and sensitivity to cisplatin. Secondly,
though AKT and ERK signaling pathway may be implicated
in DAB2IP regulation of GC cell proliferation and cisplatin
resistance, the precise molecular mechanism still warrants
further investigation.

In conclusion, this study not only highlights DAB2IP
as a potential marker in prognosticating the outcome of
patients with GC, but also emphasizes its role in regulating
GC cell
Mechanistically, hyperactivation of AKT and ERK may

proliferation and sensitivity to cisplatin.

be implicated in DAB2IP depletion-mediated increase of
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Figure 5 DAB2IP regulates the phosphorylation of AKT and ERK in GC cells. (A) Western blot analysis of the indicated proteins in AGS and SGC7901 cells stably

transfected with either control shRNA (NC) or DAB2IP shRNA (KD). Tubulin as

a loading control. The bands were quantified and presented as the mean + SEM. (B)

Western blot analysis of the indicated proteins in BGC823 and MKN45 cells stably transfected with either empty vector (VEC) or plasmids encoding human DAB2IP (OE).
Tubulin as a loading control. The bands were quantified and presented as the mean * SEM. (C) Colony formation assay of SGC7901 cells (NC vs KD) with or without

treatment of Ly294002 (20 puM) or U0126 (20 uM). The bands were quantified and

cell proliferation and cisplatin resistance, indicating
DAB2IP as a potential target for developing more effec-

tive therapy against GC in future.
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