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ABSTRACT

Gastric cancer (GC) is among the most frequent malignancies originating from the digestive
system worldwide, while the role and specific mechanism of integrin-subunit alpha 11 (ITGA11)
in GC remain unclear. This study probes the expression characteristics and function of ITGA11 in
GC. Firstly, the ITGA11 profile in GC tissues and paracancerous non-tumor tissues was assessed by
quantitative reverse transcription-polymerase chain reaction (QRT-PCR) and Western blot (WB),
and the association between ITGA11 and GC patients’ clinicopathological indicators was evalu-
ated. ITGA11 knockdown models were set up in GC cell lines MKN45 and AGS. Cell proliferation
was determined by the cell counting kit-8 (CCK-8) assay and colony formation assay. WB was
utilized to gauge the expression of apoptosis-related proteins (Bax, Bcl2, Bad, and C-Caspase3)
and the PI3K/AKT pathway. We discovered that the ITGA11 expression was boosted in GC tissues
and was related to the unfavorable prognosis of GC patients. Additionally, ITGA11 knockdown
abated GC cell proliferation, invasion and migration, and enhanced cell apoptosis. In animal
experiments, the tumorigenesis of GC cells knocking down ITGA11 was reduced. Mechanically,
knocking down ITGA11 notably inactivated the PI3K/AKT axis. The tumor-suppressive effect
mediated by ITGA11 knockdown was attenuated after activating the PI3K/AKT pathway with
insulin-like growth factor 1 (IGF-1). Overall, this study substantiated that the ITGA11 expression
was heightened in GC tissues, which affected GC progression by modulating the PI3K/AKT
pathway.
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1. Introduction
integrin in tumors has attracted extensive atten-

tion. The integrin family consists of 18 distinct a
subunits and eight distinct p subunits, including
integrin Subunit Alpha 11 (ITGA11), also known

Gastric cancer (GC), among the common malig-
nancies originating from the digestive system, is
the second risk factor of cancer-associated mortal-

ity and the fourth most common cancer globally
[1,2]. With the development of clinical technology,
great progress has been made in the diagnosis and
staging, genome classification, surgical resection
and treatment, systemic radiotherapy and che-
motherapy, targeted therapy, and immunotherapy
of peritoneal diseases [3]. However, due to the
insidious onset and highly postoperative recur-
rence and metastasis rate, GC treatment is still
challenging [4]. Therefore, it is crucial to find
strategies for GC development and treatment.
Integrin acts as a bridge between the extracel-
lular matrix (ECM) and the cytoskeleton, control-
ling cell proliferation, differentiation, tumor
invasion, and metastasis [5]. Recently, the role of

as recombinant integrin Alpha 11. It is reported
that overexpressed ITGA11 is strongly linked to
breast cancer suffers’ unfavorable prognosis [6]. In
addition, Wu P and Ando T et al. claimed that
ITGA1l is up-regulated in non-small cell lung
cancer (NSCLC), and overexpressing ITGA1ll
facilitates tumor progression and postoperative
recurrence [7,8]. These reports illustrate that
ITGA1l is an underlying therapeutic molecule
for various tumors. Nevertheless, ITGA1l’s
mechanism of action in GC has seldom been
reported.

According to reports, the PI3K/AKT axis exerts
a vital role in regulating cell proliferation and
differentiation as a classical signaling pathway.
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Abnormal activation of PI3K/AKT substantially
affects multiple tumors [9], and PI3K/AKT is con-
sidered a key pathway in the development of pros-
tate cancer [10], endometrial cancer [11], and
laryngeal cancer [12]. Additionally, PI3K/AKT
contributes to GC. For example, casein kinase
2al (CSNK2A1) facilitates GC evolvement via
PI3K/AKT/mTOR [13]. Similarly, Zhao H et al.
indicated that knocking down CEACAMI9
represses GC cell proliferation, migration, and
invasion by blocking PI3K/AKT and NF-«xB [14].
However, whether ITGAI11 affects GC through
PI3K/AKT remains to be further explored.
Previous studies suggest that ITGA11 functions as
an oncogene in tumors. Therefore, we suppose that
ITGA11 is also involved in GC progression. Here, we
detected the ITGA11 expression in GC tissues and
probed the relationship between ITGA1l and the
PI3K/AKT pathway. The novel ITGA11/PI3K/AKT
axis may exert a dominant role in GC evolvement and
metastasis. These outcomes reveal a new molecular
mechanism in GC evolvement and provide
a reference value for the therapy and prognosis of GC.

2 Materials and Methods
2.1 Specimen collection and manipulations

The cancerous tissues of 49 GC patients who under-
went gastrectomy in our hospital were obtained from
March 2018 to March 2020. Before the operation,
patients did not receive chemotherapy, radiotherapy,
or other adjuvant treatment. The control samples
were collected from the same patient’s adjacent non-
tumor tissues (3 cm from the surgical margin at any
rate), and no tumor cells were observed on postopera-
tive pathological examination. The diagnosis of GC
was confirmed following World Health Organization
(WHO) criteria. All specimens were removed and
preserved in liquid nitrogen at —196°C until adopted
for RNA separation. Our research was granted by the
research ethics committee of our hospital and
received informed consent from all participating
patients.

2.2 Cell culture and manipulation

GC cell lines MKN45 and AGS were ordered from
the Cell Center of the Chinese Academy of

Sciences (Shanghai, China). They were cultured
with RPMI1640 comprising 10% fetal bovine
serum (FBS) and 1% penicillin/streptomycin
(Invitrogen, CA, USA) in an incubator at 37°C
with 5% CO,. RPMI1640 and FBS were afforded
by Thermo Fisher Scientific (MA, USA). Cells
were trypsinized and sub-cultured with 0.25%
trypsin (Thermo Fisher HyClone, Utah, USA) dur-
ing the logarithmic growth phase.

2.3 Cell transfection and treatment

siRNA against ITGA11 (Si-ITGA11#1, Si-ITGA11#2,
Si-ITGA11 #3) and the corresponding negative con-
trol (Si-NC) were afforded by Geneharma (Shanghai,
China). The PI3K/AKT agonist IGF-1 was obtained
from MedChemExpress (Cat.No. HY-P70788,
Shanghai, China) and adopted for activating the
PI3K/AKT pathway at a dose of 50 ng/mL [15].
MKN45 and AGS cells were seeded on 24-well plates
(2 x 10* cells/well), kept at 37°C with 5% CO, for
24 hours, and transfected with si-ITGA11 or si-NC
along with Lipofectamine® 3000 (Invitrogen;
ThermoFisherScientific, Inc.). Following 24 hours,
the culture medium was discarded and refreshed
with a complete one. After another 24-hour culture,
the transfection validity was measured by quantitative
reverse transcription-polymerase chain reaction
(qQRT-PCR) and Western blot (WB) [16].

2.4 Cell counting kit-8 (CCK-8) assay

MKN45 and AGS cells were seeded on 24-well
plates (2 x 10* cells/well), incubated at 37°C with
5% CO, for 24 hours, and transfected with si-
ITGA1l or si-NC along with Lipofectamine®
3000 (Invitrogen; ThermoFisher Scientific, Inc.).
Following 24 hours, the culture medium was
refreshed with a complete one. After another 24-
hour culture, the ITGA11 mRNA and protein level
was gauged by qRT-PCR or WB for confirming
stable transfection. For evaluating cell viability,
MKN45 and AGS cells were inoculated into 96-
well plates (1 x 10> cells/well) and maintained for
24 hours. Then, 10 pL CCK-8 reagent (Dojindo
Molecular Technologies, Kumamoto, Japan) was
added to each well, following the manufacturer’s
guidelines. After one hour of incubation at 37°C,
the optical density (OD) value at 450 nm was



reviewed on a spectrophotometer (Bio-Rad, CA,
USA). Each test was implemented in triplicate.

2.5 Colony formation experiment

The transfected MKN45 and AGS cells were
inoculated into 6-well plates (1000 cells/well).
They were then kept in the RPMI-1640 medium
(contained 10% FBS and 1% penicillin/strepto-
mycin) for 2 weeks. Afterward, the cells under-
went immobilization  with  formaldehyde
(10 min) and staining with 0.5% crystal violet
(10 min). After being rinsed with PBS buffer,
the stained colonies were imaged and calculated
using a light microscope (Bx23, Olympus) [17].
Each test was conducted three times.

2.6 Transwell assay

After dispersion with 0.25% trypsin, MKN45
and AGS cells were centrifuged, resuspended,
and seeded in individual wells of 24-well plates.
The 8 uM pore size Matrigel Chambers
(Corning, Beijing, China) were employed for
the invasion assay but not for the migration
test. The upper chamber was supplemented
with 5 x 10* transfected cells, and Matrigel
matrix gel was added. In parallel, the medium
comprising 10% FBS was put in the lower
chamber, which was filled with 400 pL of
RPMI-1640. Following incubation at 37°C for
24 hours, the cells that failed to migrate were
cleared. Transwell membranes were secured
with 4% paraformaldehyde for 10 min and
then stained with 0.5% crystalline violet. After
being flushed with tap water, the cells were
calculated under an inverted microscope. All
tests were conducted three times.

2.7 Tissues immunofluorescence

Paraffin sections underwent dewaxing and hydra-
tion, antigen repair, blocking and incubation with
the primary Anti-p-PI3K antibody (ab182651) and
Anti-p-AKT antibody (ab18785). Next, they were
maintained with secondary antibodies, maintained
with 4,6 diamidino-2-phenylindole (DAPI),
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nucleated and photographed on a fluorescence
microscope (BX53, Olympus, China) [18]. Three
sections of each specimen were taken, and five
non-overlapping high-powered fields of view
were chosen at random for each section.

2.8 Terminal deoxynucleotidyl
transferase-mediated dUTP-biotin nick end
labeling assay (TUNEL) staining

MKN45 and AGS cells were centrifuged, resus-
pended, and seeded in individual wells of 24-well
plates (each well contained 2 x 10 cells). 24 hours
later, the culture medium was discarded, and the
cells were fixed in 4% paraformaldehyde at room
temperature at room temperature for 30 min.
Next, the cells were staining using TUNEL stain-
ing solution (Beyotime, Shanghai, China) for
1 hour in 37°C. The nucleus was staining DAPI
(Beyotime, Shanghai, China) as per the manufac-
turer’s directions.

To evaluate apoptosis in vivo, all samples were
fastened in 4% paraformaldehyde overnight at 4°C,
permeabilized with 0.1% Triton X-100 and then
maintained with the TUNEL staining solution
(Beyotime, Shanghai, China) for 1 hour as per
the manufacturer’s directions [19]. TUNEL-
positive cells were counted in five randomly cho-
sen areas of the slide under a microscope
(Olympus).

2.9 qRT-PCR

Total cellular RNA was separated by adopting the
Trizol reagent and then transcribed into cDNA
with  the PrimeScript™ RT Reagent kit
(Invitrogen, Shanghai, China). The qPCR was
implemented using the Bio-Rad CFX96 quantita-
tive PCR system and SYBR, with initial denatura-
tion (95°C, 5 min), denaturation (95°C, 15 s) and
annealing (60°C, 30 s). B-actin was the housekeep-
ing gene of ITGA11, with the 2 “**“Y method for
statistics. Each test was performed in triplicate. All
primers were devised and synthesized by
Guangzhou Ribo Biotechnology Co. Ltd. Primer
sequences are shown in Table 2.
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2.10 Western blot (WB)

After cells handling, the culture medium was
removed, and protein lysate (Roche) was added
to isolate the total protein. Following gel electro-
phoresis, 50 pg total protein was transferred to
polyvinylidene fluoride (PVDF) membranes. The
membranes were then sealed with 5% skimmed
milk at room temperature (RT) for one hour,
cleared with TBST three times (10 min each),
and incubated with the primary antibodies
(1:1000; Abcam, MA, USA) of Bcl-2 (ab32124),
Bax (ab32503), p-PI3K (abl182651), PI3K
(ab154598), p-AKT (ab18785), AKT (Ab131168),
ITGA11 (ab198826), and PB-actin (ab115777) over-
night at 4°C. After being flushed with TBST, the
membranes were kept at RT with horseradish per-
oxidase (HRP)-tagged anti-rabbit secondary anti-
body (1:300) for 1 hour. Subsequently, they were
rinsed with TBST three times (10 min each).
Finally, the Western blot reagent (Invitrogen)
was adopted for color imaging, and the gray inten-
sity was analyzed by Image J.

2.11 Xenograft tumor experiment

Sixty BALB/c-nu nude mice (4 to 6 weeks old,
ordered from the Animal Center of Harbin
Medical University) were selected to establish an
in-vivo xenograft tumor model. MKN45 and AGS
cells knocking down ITGA1ll were adjusted to
reach a density of 2 x 10" mL™". Then, 0.1 mL
cell suspension was administered subcutaneously
into the left forelimb armpit of each mouse.
Within 30 days following the administration, the
mice’s livability, body weight and survival condi-
tions were recorded. Tumor volume (V) = 0.5 x a
(the longest diameter of the tumor) xb (the short-
est diameter perpendicular to the long diameter)®
[20]. After continuous drug administration, mice
were dislocated and killed on the 30th day. Finally,
the tumor was stripped off and weighed. All ani-
mal tests were authorized by the Ethics Committee
of the First Hospital of Qiqihar.

2.12 Data Process

The SPSS22.0 statistical software (SPSS Inc,
Chicago, IL, USA) was adopted for data analysis.

Data conforming to normal distribution were pre-
sented as mean + standard deviation (x + s). Two
groups of data were compared by f test. The com-
parison between multiple groups was made by
one-way ANOVA, and the LSD-t method was
employed for multiple comparisons between
groups. When P < 0.05, the statistics were
significant.

3. Results

3.1 Expression of ITGA11 in gastric cancer
tissues

We analyzed the ITGA11 expression in 49 clinical
samples to probe the expression characteristics of
ITGA11 in GC tissues. As a result, ITGA1l was
highly expressed in GC tissues versus non-tumor
tissues (P < 0.05, Figure 1(a)). As substantiated by
WB outcomes, the ITGA11 profile was obviously
uplifted in GC tissues versus normal tissues
(P < 0.05, Figure 1(b)). By querying the GEPIA
database (http://gepia.cancer-pku.cn/) and The
Human Protein Atlas (https://www.proteinatlas.
org/), we discovered that the ITGA1l profile in
GC tissues was overtly higher than that in para-
cancerous non-tumor tissues (Figure 1(c-d)). More
importantly, patients with high ITGAIl expres-
sion had larger tumor volume, later clinical sta-
ging, and more distant metastasis and vascular
invasion (vs. patients with lower ITGA11 expres-
sion, Table 1). Meanwhile, the data from the
Kaplan-Meier Plotter database (http://kmplot.
com/analysis/) corroborated that the higher
ITGA11 expression was linked to poorer overall
survival, first progression and post-progression
survival of GC sufferers (Figure 1(e)). Thus,
ITGA11 was a potential carcinogenic gene in GC
and was an unfavorable predictor of GC patients.

3.2 Inhibiting ITGA11 attenuated gastric cancer
cell proliferation and invasion and facilitated
apoptosis

To explore the effect of ITGA1l on the evolve-
ment of GC, we constructed an ITGA11 knock-
down model in MKN45 and AGS and confirmed
the transfection validity by qRT-PCR and WB to
figure out the influence of ITGAll on GC
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Figure 1. Expression of ITGA11 in GC.

Time (months)

Time (months)

A: The ITGA11 profile in cancerous and paracancerous normal tissues of 49 clinical samples was examined by gRT-PCR. B: The ITGA11
profile in five cases of cancerous and paracancerous GC tissues was verified by WB. C: The GEPIA database was adopted to verify
ITGA11 expression in GC tissue. D: The effect of ITGA11 on the GC prognosis was analyzed in the human protein altas (https://www.
proteinatlas.org/). E. Kaplan-Meier Plotter database (http://kmplot.com/analysis/) was adopted for analyzing the association of
ITGA11 levels with overall survival, first progression and post progression survival of GC sufferers. **P < 0.01, ***P < 0.001

progression (P < 0.05, Figure 2(a-b)). The CCK-8
assay and colony formation test disclosed MKN45
and AGS cell viability declined after ITGAIl
knockdown (P < 0.05, Figure 2(c-d)). Transwell
assay manifested that attenuating ITGA1l wea-
kened the migrative and invasive abilities of
MKN45 and AGS (P < 0.05, Figure 2(e-f)). We
applied WB to examine the impact of ITGAIl

knockdown on cell apoptosis and discovered that
ITGA1l knockdown impeded the anti-apoptotic
protein Bcl-2 level but up-regulated the pro-
apoptotic protein Bax, Bad and C-Caspase3 (P
< 0.05, Figure 2(g)). At the same time, TUNEL
outcomes displayed that by contrast with the con-
trol group, the positive cell number of ITGA11
was distinctly augmented by knocking down
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Table 1. Relationship between the ITGA11 expression in GC
tissue samples and clinical characteristics.

Expression of ITGA11

Characteristics Patients High- ITGA11 Low-ITGA11  P-value
Total 49 27 22

Age(years) 0.897
<63 25 14 1

>63 24 13 11

Gender 0.335
Male 26 16 10

Female 23 11 12

Tumor location 0.659
Bottom 21 13 8

Body 15 8 7

Gastric antrum 13 6 7

Diameter 0.013*
<3 cm 26 10 16

>3 cm 23 17 6

Clinical stage 0.030*
Early 24 17 7

Middle and late 25 10 15

Distant metastasis 0.030*
Without 25 10 15

With 24 17

Vascular invasion 0.038*
Yes 28 19 9

No 21 8 13

(Note: *P < 0.05 was statistically significant)

Table 2. Primer sequences.

Gene name Primer sequences (5 —3")

ITGAT1 forward: GCAGTGACAGTAATGAGCGG reverse:
TGAAGATGCAGCTGAAGGGA

B-actin forward: GGCATCCTCACCCTGAAGTA reverse:
GAAGGTGTGGTGCCAGATTT

ITGA11(P < 0.05, Figure 2(h)). In conclusion,
hindering ITGA11 attenuated the malignant beha-
viors of MKN45 and AGS.

3.3 The regulatory effect of ITGA11 on the
ITGA11/ PI3K/AKT pathway

In order to investigate the downstream
mechanism of ITGA1l in GC, we analyzed the
co-expressed genes of ITGA11l in GC with the
LinkedOmics database (http://linkedomics.org/
login.php). The Top-50 positively co-expressed
genes and the Top-50 negatively co-expressed
genes of ITGA1l in GC were shown (Figure 3
(a)). The overall closely co-expressed genes of
ITGAL1l in GC were exhibited as a volcano plot
(Figure 3(b)). Through LinkedOmics database,
we performed Gene Set Enrichment Analysis

(GSEA) using those co-expressed genes in
LUAD. We observed that the PI3K/AKT path-
way was associated with ITGAll (p < 0.05,
Figure 3(c-d)). Moreover, we found that
ITGA11 has positive relationships with
PIK3CG, PIK3CD, PIK3CA, AKT2, and AKT3
(Figure 3(e-i)). These data hinted that ITGA1l
is significantly associated with the PI3K/AKT
pathway in GC.

3.4 Inhibiting ITGA11 blocked the PI3K/AKT
pathway

To confirm whether PI3K/AKT pathway
involves in ITGA1ll-mediated GC progression,
the PI3K/AKT level in MKN45 and AGS was
tested by WB. As a result, the PI3K/AKT pro-
tile was hindered after the ITGA11 knockdown
(P < 0.05, Figure 4(a-b)), manifesting that inhi-
biting ITGA11 choked the PI3K/AKT pathway.

3.5 Activating PI3K abated the effect of ITGA11
knockdown in gastric cancer progression

For the aim of confirming PI3K pathway acti-
vation can reversed the anti-tumor role-
mediated by si-ITGA11, we added the ITGA1l
knockdown plasmid and/or PI3K/AKT agonist
IGF-1 into MKN45 to explore the specific
mechanism of ITGA1l in GC progression. The
CCK-8 assay and colony formation test were
adopted to verify cell proliferation. It was dis-
covered that cell proliferation was reduced after
knocking down ITGA11 (vs. the Si-NC group).
However, IGF-1 intervention facilitated cell
proliferation versus the Si-ITGA1l group (P
< 0.05, Figure 5(a-b)). Transwell assay mani-
fested that MKN45 cell migration and invasion
were dampened after ITGA11 knockdown (vs.
the Si-NC group). Nonetheless, IGF-1 interven-
tion strengthened cell migration and invasion
versus the Si-ITGA11 group (P < 0.05, Figure 5
(c-d)). Moreover, WB substantiated that knock-
ing down ITGAI11 suppressed the Bcl-2 profile
and up-regulated Bax, Bad and C-Caspase3. In
contrast, the results were completely opposite
after IGF-1 interventions (P < 0.05, Figure 5
(e)). Meanwhile, knockdown of ITGA11 caused
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Figure 2. Inhibiting ITGA11 attenuated GC cell proliferation and invasion and strengthened apoptosis.

ITGA11 knockdown models were constructed in MKN45 and AGS cells. A-B: gRT-PCR and WB were implemented to test the effect of
ITGA11 knockdown plasmids. C-D: Cell proliferation was verified by CCK-8 and colony formation experiment. E-F: The migrative and
invasive ability of MKN45 and AGS were monitored by Transwell assay. G: The profiles of Bcl-2, Bad, C-Caspase3 and Bax were
monitored by WB. H: TUNEL assay was adopted to gauge the apoptosis of MKN45 and AGS cells. Ns P > 0.05, *P < 0.05, **P < 0.01,

***¥P < 0.001.N =3

inhibition of PI3K/AKT phosphorylation levels
(vs. the Si-NC group), whereas PI3K/AKT
phosphorylation levels were augmented after
IGF-1 application (vs. the Si-ITGA1ll group)
(P < 0.05, figure 5(f)). These conclusions cor-
roborated that attenuating ITGA1ll exerted
anti-tumor effects by restraining PI3K/AKT in
GC cells.

3.6 Knocking down ITGA11 repressed gastric
cancer cell growth in vivo

We constructed ITGA11 knockdown tumor mod-
els in MKN45 and AGS to clarify the influence of
ITGA11 on tumor growth and metastasis in vivo.
An analysis of the survival rate of mice displayed
that knockdown of ITGA11 improved the mice’s
survival rate (Figure 6(a), e). Knocking down

ITGA1l choked tumor volume and weight
(P < 0.05, Figure 6(b-h)). As manifested by
TUNEL data, knockdown of ITGA11 resulted in
distinct facilitation in TUNEL-positive cell num-
ber versus the control group (P < 0.05, Figure 6
(1)). In parallel, tissue immunofluorescence out-
comes uncovered that knockdown of ITGAll
brought about notably declined fluorescence
intensity of PI3K/AKT versus the control group
(P < 0.05, Figure 6(j-k)). Besides, WB established
that si-ITGA11 down-regulated ITGAIl and
repressed  PI3K/AKT  pathway  activation
(P < 0.05, Figure 6(i)), further confirming that
abating ITGA11 repressed GC growth in vivo.

4. Discussion

GC is the second risk factor of tumor-associated
mortality in China, second only to lung cancer. It
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is a multi-factorial and highly invasive disease with
stages [21]. However, its molecular mechanisms
are not fully understood. Therefore, the explora-
tion of GC pathogenesis and the search for treat-
ment are helpful in improving GC prognosis.
Here, we found that ITGA11 facilitated GC cell
proliferation and metastasis and inhibited apopto-
sis. Further experiments demonstrated that inhi-
biting ITGA1l weakened the PI3K/AKT

activation, contributing to developing new thera-
peutic targets for GC.

ITGA11 is a novel collagen-binding integrin,
which acts as a mesenchymal collagen receptor
and mediates the migration and collagen recom-
bination of mesenchymal non-muscle cells [22].
Studies have shown that ITGAIl contributes to
regulating fibroblast differentiation in diabetic
cardiomyopathy [23], mouse embryo


http://linkedomics.org/login.php
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implantation [24], atherosclerosis [25], and
osteoarthritis [26]. More importantly, ITGA1l
has been widely reported to have significant
values in glioblastoma [27], head and neck squa-
mous cell carcinoma [28], and breast cancer [29].
However, the biological role of ITGA1l in GC
remains unclear. Here, we probed the impact of
ITGA11 on GC. The results revealed that human
GC cell lines and tissues exhibited enhanced
expression levels of ITGA11. The database showed
that ITGA11 was a poor prognostic factor in GC
patients. Meanwhile, ITGA11 knockdown bridled
GC cell proliferation, migration and invasion, and
enhanced the apoptosis. Mechanism research also
manifested that ITGA1l exerted its biological
function through PI3K/Akt, suggesting that
ITGA1l was a positive regulator of GC, which
was confirmed in vivo.

The PI3K/AKT axis is a common pathway con-
tributing to various cancers. Multiple reports have
shown that PI3K/AKT exerts crucial functions in
GC. For instance, Zhao et al. found that the dele-
tion of PDZKI1 expression in GC activated PI3K/
AKT, leading to poor prognosis [30].
XLOC_006753 enhances the resistance of GC
cells through PI3K/AKT [31]. At the same time,
PI3K/AKT induces GC cells’ stemness [32].
Therefore, the PI3K/AKT pathway has attracted
extensive attention as a potential therapeutic tar-
get. Although PI3K/AKT’s biological function in
GC progression has been well-established, the
function of ITGAIl in modulating PI3K/AKT
remains unclear. This study manifested that
ITGA11 regulated PI3K/AKT. Inhibiting ITGA11
inactivated the PI3K/AKT pathway. Further, we
used IGF-1 to activate the PI3K/AKT pathway
and discovered that IGF-1 elevated tumor growth
and weakened the tumor-suppressive effect
mediated by ITGA11 knockdown in GC. Hence,
the PI3K/AKT activator can promote GC progres-
sion, which is consistent with previous reports
(33,34].

Conclusion

Overall, ITGA11 is involved in GC progression
and plays a carcinogenic role in GC by activating
PI3K/AKT. Inhibiting ITGA11l reduces GC cell
proliferation, migration, and invasion and
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facilitates apoptosis by suppressing PI3K/AKT.
These results provide valuable insights for GC
treatment and prognosis. However, we have not
confirmed the reliability of this mechanism in vivo,
which will be further explored in subsequent
experiments.
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