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ARTICLE INFO ABSTRACT
Keywords: Background: SQSTM1/p62 is an autophagy-related receptor protein that participates in regulating
SQSTM1/p62 tumorigenesis and multiple signaling pathways. Gastric cancer (GC) is a common tumor in the

Gastric cancer
EMT
Prognosis

digestive tract and continues to pose a significant threat to human health. Therefore, this study
aims to investigate the impact of p62 on gastric cancer.

Methods: Immunohistochemistry and Western blotting were employed to assess the expression
level of the p62 protein in gastric cancer tissues and its correlation with prognosis. Subsequently,
in vitro cell experiments were conducted to determine the role of p62 in gastric cancer cell
proliferation, migration, and metastasis.

Result: The expression of p62 in gastric cancer tissues was significantly higher than in normal
tissues. The expression of p62 was positively correlated with poor prognosis in gastric cancer
patients. In vitro cell experiments indicated that p62 promotes gastric cancer cell proliferation
and migration. Mechanistically, elevated p62 expression induced epithelial-mesenchymal tran-
sition (EMT), leading to upregulation of E-cadherin and downregulation of N-cadherin and
vimentin.

Conclusion: This study provides novel and robust evidence for the mechanism by which elevated
p62 expression promotes the progression of gastric cancer. It offers promising therapeutic targets
for anti-tumor treatment strategies in gastric cancer patients.

1. Introduction

As a multifunctional receptor protein, p62 plays a pivotal role in transporting damaged organelles and redundant proteins within
cells to the autophagic lysosomes for degradation [1]. The relationship between p62 and autophagy has been well-established, and
subsequent research has utilized p62 as a hallmark protein to determine autophagic activity. With deeper investigations, it has become
evident that the relationship between autophagy and tumorigenesis is complex. Notably, in a majority of gastrointestinal tumors such
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as hepatocellular carcinoma, colorectal carcinoma, intrahepatic cholangiocarcinoma, esophageal squamous cell carcinoma, and
pancreatic carcinoma, p62 has been found to exert pro-oncogenic effects [2-7]. Elevated p62 expression can expedite the progression
of various tumors, including hepatocellular carcinoma, colorectal carcinoma, and pancreatic carcinoma, through pathways such as
p62-Keap 1-Nrf2, MEK/ERK signaling, NF-kB, among others [8-10]. Currently, existing research suggests elevated p62 expression in
Gastric cancer (GC) tissues, potentially implicating its involvement in GC development. However, the precise mechanisms underlying
p62’s role in GC initiation remain an area of significant research exploration.

Epithelial-Mesenchymal Transition (EMT) is a process wherein epithelial cells undergo transformation into mesenchymal cells
under specific circumstances. EMT is involved in regulating embryonic stem cell differentiation, inducing pluripotency, and influ-
encing the behavior of tumor stem cells [11]. During EMT, epithelial cells experience reduced intercellular adhesion and loss of cellular
polarity, gaining the ability to invade the extracellular matrix. Through the transition to mesenchymal cells, these cells then migrate
into the bloodstream and subsequently regain an epithelial phenotype, facilitating their colonization in new organs [12]. In the context
of tumor progression, the conversion between epithelial and mesenchymal cell phenotypes becomes a critical factor driving tumor cell
invasion and metastasis.

GC is the most common malignant tumor in the digestive system, and its incidence continues to rise each year. In 2020, there were
1.08 million newly diagnosed cases of GC globally, with 768,000 deaths. Due to the similarity of early symptoms with common benign
gastric diseases, there is an increased likelihood of missed diagnoses and misdiagnoses, often leading to advanced disease presentation
when severe symptoms arise [13]. Despite the extension of patient survival through surgical treatment, radiotherapy, and chemo-
therapy in recent years, the side effects during treatment significantly impact patients’ quality of life. In 2018, immunotherapy
introduced a new approach to cancer treatment in China. Unfortunately, the emergence of hyperprogression during tumor treatment
has affected its efficacy, and the successes achieved in the treatment process have been limited [14]. Therefore, a thorough under-
standing of the pathogenesis of GC is imperative to achieve precise targeted therapies. As a result, we investigated the expression levels
of p62 in GC tissues and adjacent non-cancerous tissues. We discovered that p62 may participate in GC development through the EMT
pathway. In our cellular experiments, by inhibiting p62 expression, we observed a potential reduction in EMT functionality, leading to
suppressed proliferation and migration of GC cells.

2. Methods
2.1. Patients and specimens

The specimens were collected from 41 patients who received surgical treatment at the Department of Oncology, Gansu Provincial
People’s Hospital, from 2019 to 2020, and were pathologically diagnosed with gastric adenocarcinoma. The inclusion criteria for
patients were as follows: @ Pathologically diagnosed with gastric adenocarcinoma; @ No prior anti-tumor treatment before surgery;
® No concomitant other tumorous diseases; @ Possess complete clinical and pathological data. Inmunohistochemical staining (IHC)
was performed on specimens from 41 gastric adenocarcinoma patients. This research protocol was approved by the Ethics Review
Committee of Gansu Provincial People’s Hospital.

2.2. Cell culture

Human GC cell lines AGS, MKN-45, HGC-27, and MGC-803, as well as the normal gastric mucosal cell line GES-1, were purchased
from the Cell Bank of Type Culture Collection of Chinese Academy of Sciences and cultured in low glucose RPMI-1640 complete
medium supplemented with 10% serum and 1%Penicillin-streptomycin mixture. The cells were maintained in logarithmic growth
phase and passaged for continued cultivation for future use.

2.3. Western blotting analysis

Cellular and tissue proteins were extracted using RIPA cell lysis buffer containing a protease inhibitor cocktail. The protein content
of cells and tissues was quantified using the BCA assay method. Equal amounts of protein (20ug) were loaded for SDS-PAGE separation,
followed by transfer onto PVDF membranes. After blocking with a rapid antibody blocking solution, the membranes were incubated
with primary and secondary antibodies. Protein bands were visualized using an ECL super-enhanced chemiluminescence reagent and
analyzed using ImageJ software.The following antibodies were used: Anti-GAPDH (Abcam,ab181602),Anti-SQSTM1 (Zenbio,
R25788),Anti-E-cadherin (Abcam,ab40772),Anti-N-cadherin (Abcam,ab76011),Anti-vimentin (Abcam,ab92547).

2.4. Quantitative real-time reverse transcription polymerase chain reaction (QRT-PCR)

Total RNA was extracted using the M5 HiPer Universal RNA Mini Kit (Mei5bio, FM036) following the manufacturer’s instructions.
The extracted total RNA was reverse transcribed into ¢cDNA using the SweScript RT I First Strand cDNA Synthesis Kit (Servicebio,
G3330). For quantitative real-time PCR (qRT-PCR), the Hieff qPCR SYBR Green Master Mix ( Yeasen 11201ES03 ) from Yeasen was
utilized. GAPDH was used as the internal reference gene. The relative expression of genes was assessed using the 2 22" method. The
primer sequences for qRT-PCR are detailed as follows: GAPDH: forward: 5’~-GGAAGCTTGTCATCAATGGAAATC-3, reverse: 5—
TGATGACCCTTTTGGCTCCC-3; p62: forward: 5~-GACTACGACTTGTGTAGCGTC-3', reverse:5-AGTGTCCGTGTTTCACCTTCC-3; E-
cadherin: forward: 5-GTA GGAAGGCACAGCCTGTC-3/, reverse: 5—CAGCAAGAGCAGCAGAATCA-3; vimentin: forward: 5-
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CTGCAGGACTCGGTGGACTT-3, reverse: 5~GAAGCGGTCATTCAGCT CCT-3’.
2.5. Cell colony formation

In the cell cloning experiment, 1000 cells were seeded into the wells of a 6-well plate containing 10% FBS culture medium. After
24-48h of incubation, the adherent cells were fixed using 4% paraformaldehyde. Crystal violet staining was performed, followed by
capturing images and conducting analysis using ImageJ software.
2.6. Wound healing assay

For the wound healing assay, cells were first cultured in a 6-well plate until they reached confluence. A vertical scratch was made at

the center of each well using a 200yl pipette tip. Images of the scratch area were captured under a microscope at 0 and 48h after the
scratch was made. The migration rate was calculated as follows: migration cell surface area after healing/total scratch area x 100%.
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Fig. 1. Expression of p62 in GC Tissues and its Impact on Prognosis

(A) Western blotting images showing p62 expression in 9 pairs of GC tissues and adjacent tissues.(B) Statistical analysis of Western blotting images
showing p62 expression in 9 pairs of GC tissues and adjacent tissues.(C) Immunohistochemical staining (IHC) images depicting p62 expression in
tumor tissues from 41 GC patients and adjacent tissues. (D) Kaplan—Meier showed overall survival time of 41 patients with different p62 expression.
Scale bar = 40 pm. Data are presented as mean =+ SD or median (range). Statistical significance was assessed using Student’s t-test, log-rank test, or
Mann-Whitney U test as appropriate. *p<0.05, **p<0.01, ***p<0.001.
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Fig. 2. Inhibition of p62 Attenuates GC Progression in Vitro

(A) Western blotting images and statistical analysis of p62 expression in different GC cell lines.(B) Validation of p62 inhibition in GC cells using qRT-PCR after treatment with different concentrations of
p62 inhibitor. (C) Western blotting images of p62 inhibition in AGS (3.0pM) and MKN-45 (3.5uM) cells using p62 inhibitor. Quantitative analysis of normalized band intensities relative to GAPDH in the
right panels.(D) Cell proliferation quantification using the Counting Kit-8 assay (CCK8) in AGS and MKN-45 cells treated with p62 inhibitor (In p62) compared to the control (Ctrl).(E) Colony formation
assay images and histogram showing the number of proliferating cells on the right.(F) Representative images of wound healing assays and histogram analysis of cell migration distance in the right panel.
All data are presented as mean + standard deviation. Statistical significance was evaluated using Student’s t-test. **p<0.01, ***p<0.001.
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2.7. Cell proliferation experiment

In the cell proliferation assay, the cell suspension was inoculated in a 96-well plate and pre-placed in an incubator with 37°Celsius
and 5%CO2 saturation humidity. 10pl of CCK8 reagent was added to each well, and the culture plate was placed in the incubator for
1-4h. The absorbance was measured at the 450 nm wavelength.

2.8. Immunohistochemistry staining

Anti-SQSTM1 were utilized for immunohistochemistry (IHC) based on a two-step protocol as previously described [15]. The
staining intensity was categorized into levels 0, 1, 2, and 3. The percentage of positive staining cells was scored as 0 (0%), 1(1-25%), 2
(26-50%), 3 (51-75%), and 4 (76-100%). The product of intensity and percentage score was used as a final score.

2.9. Statistical analysis

GraphPad Prism 9.0 (GraphPad Software, Inc., La Jolla, CA, USA) was used for statistical analyses. All data are given as the (mean
+ SD). Statistical analyses were performed using a two-tailed Student’s t-test for two-group comparisons, one-way ANOVA for multi
group comparisons, and a Kaplan-Meier nonparametric log-rank test for survival rate comparisons. P<0.05 was considered significant.
* indicates P<0.05, ** indicates P<0.01, *** indicates P<0.001, **** indicates P<0.0001, and ns indicates nonsignificant.

3. Results
3.1. p62 expression in GC tissues

The expression level of p62 was found to be higher in GC tissues compared to adjacent non-cancerous tissues, suggesting that
patients with elevated p62 expression levels may exhibit poorer prognosis and a correlation with tumor infiltration depth, lymph node
metastasis, clinical stage, and tumor differentiation. To elucidate the expression level of p62 in GC tissues, we compared the expression
of p62 protein in cancerous and adjacent non-cancerous tissues from 9 GC patients (Fig. 1A). It was observed that p62 expression was
significantly higher in GC tissues compared to adjacent non-cancerous tissues (Fig. 1B). We further validated the expression level of
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Fig. 3. Elevated p62 Promotes GC Progression through Induction of EMT.

(A) Western blotting assessed the expression of E-cadherin, N-cadherin, and vimentin proteins in AGS and MKN-45 cells treated with p62 inhibitor
(In p62) compared to control (Ctrl). Band intensities were quantified and normalized to GAPDH in the right panels.(B) qRT-PCR analysis of E-
cadherin and vimentin mRNA levels in GC cells with different p62 expressions. *p<0.05, **p<0.01, ***p<0.001.
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p62 in GC tissues and adjacent non-cancerous tissues using immunohistochemistry. Through immunohistochemical staining of tumor
tissues and their corresponding adjacent non-cancerous tissues from 41 patients, we observed a significant increase in p62 protein
expression in tumor tissues (Fig. 1C). Moreover, patients with higher p62 expression levels exhibited poorer prognosis (Fig. 1D). The
clinical parameters of the 41 patients are presented in Table S1, along with their correlation to p62 expression.

3.2. Inhibition of p62 expression affects GC cell proliferation and migration ability

We compared the expression levels of p62 protein in GC cell lines MKN-45, AGS., HGC-27, MGC-803 and normal gastric mucosal
cell line GES-1, revealing prominent overexpression of p62 in MKN-45 and AGS cells (Fig. 2A). XRK3F2 acts as a domain inhibitor,
XRK3F2 Inhibition of p62-ZZ Domain and it is are purchased from Topscience (Product number:T001-100030,600) [16,17].To further
investigate the impact of p62 on the proliferation and migration ability of GC cells, First of all, by consulting the literature, we found
that the IC50 of XRK3F2 is 4.5uM [17], and we set different concentrations between 0 and 5uM. We treated the cells with different
concentrations of p62 inhibitor and verified the inhibitory effect by qRT-PCR after 48h. We found that the highest inhibition efficiency
was achieved when adding a concentration of 3pM p62 inhibitor to AGS cells and 3.5pM to MKN-45 cells (Fig. 2B). We then confirmed
the inhibition efficiency at these concentrations using western blotting (Fig. 2C). Next we examined the effect of p62 expression on the
proliferation ability of GC cells. The results indicated a significant reduction in cell proliferation after inhibiting p62 expression
(Fig. 2D), which was further validated through colony formation assays as described above (Fig. 2E). Considering that the migratory
ability of cancer cells is closely related to tumor progression, we evaluated the impact of inhibiting p62 expression on the migration
ability of GC cells using a wound healing assay. The results showed delayed wound closure in the experimental group treated with a
p62 inhibitor for 48h compared to the control group, indicating decreased migration ability (Fig. 2F). In summary, the in vitro cell
experiments demonstrated that inhibiting p62 expression led to decreased proliferation and migration ability in GC cells.

3.3. p62 promoted the tumor progression of GC cells through induction of EMT

EMT plays a crucial role in tumor invasion and metastasis. In GC tissues, the low expression of E-cadherin and high expression of
vimentin are consistent with the characteristics of epithelial-to-mesenchymal transition (EMT). Therefore, we conducted western
blotting to assess the expression of EMT-related markers, including E-cadherin, N-cadherin, and vimentin, in GC cells with different
p62 expression levels. The results revealed that inhibiting p62 expression led to an increase in E-cadherin expression and a decrease in
vimentin expression (Fig. 3A). Validation through qRT-PCR further confirmed that inhibiting p62 expression upregulated E-cadherin
mRNA.

Expression and downregulated vimentin mRNA expression (Fig. 3B). In conclusion, these data suggest that inhibition of p62
expression may inhibit the occurrence of gastric cancer by inhibiting the occurrence of EMT.

4. Discussion

The concept of autophagy, or self-digestion, was first introduced by de Duve in 1963 as a cellular self-consumption phenomenon
[18]. In recent years, the relationship between autophagy and cancer has garnered significant attention. The association between
autophagy and tumor development is dual-faceted. On one hand, in the early stages of tumorigenesis, autophagy suppresses cancer
initiation through its cytoprotective functions. On the other hand, autophagy is regulated by various signaling pathways, such as
PI3K/AKT/mTOR, Beclin-1, and JAK/STAT, which can promote cancer cell proliferation and tumor growth, thereby facilitating
tumorigenesis [19]. As an autophagy-related protein, p62 is not only involved in multiple signaling pathways but also regulates the
occurrence of inflammation, obesity, aging, and neurodegeneration [20,21]. Growing evidence suggests that p62 is intricately linked
to the development of various cancers, including those of the digestive tract, leading to its consideration as a therapeutic target for
cancer treatment [22]. Accumulation of p62 has been observed in liver tissues infected with HCV and HBV, as well as in hepatocellular
carcinoma (HCC) and intrahepatic cholangiocarcinoma. Ectopic expression of p62 in mouse liver tissues has been shown to signifi-
cantly induce liver cancer development [23,24]. Aberrant p62 expression in liver tissues accelerates the progression of HCC, leading to
poorer patient survival [25]. In HCC, p62 can activate Nrf2 to redirect glucose into the hexosamine pathway and guide glutamine into
glutathione synthesis, resulting in resistance to anticancer drugs and enhanced proliferation of HCC cells [26].

It has been identified that as a tumor oncogene, SQSTM1/p62 is often abnormally up-regulated and involved in the invasion of
gastrointestinal tumors, including gastric, colorectal and pancreatic cancer [27]. Many studies have shown that the specific expression
of SQSTM1/p62 in tumor cells is closely related to tumor invasion and metastasis, and can predict the prognosis. It is worth noting that
the punctate expression of SQSTM1/p62 in the cytoplasm and/or nucleus may be an independent prognostic factor for esophageal
adenocarcinoma, especially in early esophageal adenocarcinoma, in which the expression of SQSTM1/p62 is usually abnormally
up-regulated. However, patients with higher expression of SQSTM1/p62 in cytoplasm and nucleus of tumor cells had a better prog-
nosis, while patients with lower expression of SQSTM1/p62 or combined expression of LC3 and SQSTM1/p62 in tumor cells had higher
invasive esophageal adenocarcinoma [6]. The overexpression of SQSTM1/p62 in gastric cancer is related to blood metastasis and liver
metastasis, especially in early gastric cancer, the prognosis is poor. However, in colorectal cancer treated with 5-fluorouracil, the
expression of SQSTM1/p62 did not show a significant correlation with prognosis [28,29]. All these data suggest that SQSTM1/p62
disorder may be an early and important event in tumorigenesis. The expression of SQSTM1/p62 in different gastrointestinal tumors has
different prognostic significance, which may be due to the location of cancer lesions, immune response to cancer cells expressing
SQSTM1/p62 and immune response to tumor microenvironment, which shows high density of regulatory forkbox P3T cells [30]. In



Y. Xu et al. Heliyon 10 (2024) e24409

addition, inhibition of SQSTM1/p62 may inhibit autophagy and block tumor invasion through MEK/ERK signaling pathways in
colorectal cancer cells involved in KRAS and BRAFV600E mutations. This evidence comes from previous studies that found that
positive cytoplasmic SQSTM1/p62 staining was significantly present in most colorectal cancer tissues. Although there is no significant
correlation between SQSTM1/p62 positive staining and KRAS mutation, patients with SQSTM1/p62 positive staining in the cytoplasm,
especially those with KRAS mutation, may have better overall survival [31]. However, when the phosphatidylinositol-3 kinase
(PI3K)/mTOR signal pathway is inhibited, KRAS and BRAFV600E mutations have been shown to activate MEK/ERK signal pathway to
promote autophagy and down-regulate SQSTM1/p62 expression in colorectal cancer cells [32]. Therefore, the activation of autophagy
and the down-regulation of SQSTM1/p62 may indirectly reflect the effects of KRAS and BRAF mutations in cells. However, autophagy
can be inhibited by SQSTM1/p62 inhibition, leading to the cessation of cancer cell growth and tumorigenesis [33].Previous research in
GC has demonstrated elevated p62 protein expression in cancer tissues compared to adjacent tissues through immunohistochemical
staining. Furthermore, high p62 expression has been correlated with advanced clinical pathological stages and poor prognosis [34].
However, this research was limited to histological analysis, indicating p62’s potential involvement in GC development, without
delving into cellular phenotypes and mechanisms underlying its contribution to cancer initiation. Our experiments further corroborate
the high expression of p62 in GC tissues and lower expression in adjacent tissues. Through clinical pathological analysis of patient data,
we found that elevated p62 expression in GC correlates with increased tumor invasion depth, lymph node metastasis, and advanced
clinical staging (Detailed data can be found in Table S1). Additionally, our analysis reveals that patients with higher p62 expression
levels tend to have poorer prognoses. These findings reinforce the idea that p62, acting as an oncogene, likely participates in GC
progression. The abnormal expression of p62 in GC could be associated with dysregulated autophagy. When autophagy dysregulation
occurs, p62 accumulation in cells contributes to genomic instability and promotes tumor development [35].The reason why cancer
cannot be cured is due to the fact that tumor cells not only possess the ability of limitless proliferation, but also have a migration
capacity far exceeding that of normal cells. In order to validate the potential role of p62 as an oncogene in promoting GC development,
and to elucidate the mechanisms by which p62 promotes the proliferation and migration of tumor cells, we conducted experiments to
inhibit the expression of the p62 gene. The results showed a significant reduction in the proliferation and migration abilities of GC cells.
Over the past several decades of unveiling the mysteries of tumor metastasis, EMT has gradually been discovered by researchers. EMT
bestows epithelial cancer cells with strong motility and invasiveness [36]. Many studies have shown that there is a close relationship
between p62 and EMT. In intrahepatic cholangiocarcinoma, it has been found that p62 promotes tumor progression through EMT [7].
In metastatic prostate cancer cells, high expression of p62 promotes EMT, resulting in enhanced abilities for proliferation, invasion,
and migration [37].

In another study, p62 accumulation was found in both normal and tumor cells during growth factor-induced EMT [38]. In RAS
mutant cancer cells, inhibition of autophagy leads to SQSTM1 accumulation and activation of NF- k B signal pathway to promote EMT
[39]. Other literature studies have shown that p62-mediated Twist 1 stabilization promotes EMT in vitro and promotes tumor growth
and metastasis in mice [40]. In cells, p62 can affect the activity of EMT-related factors [41]. p62 has been identified as a regulator of
EMT induction, invasion and metastasis in esophageal squamous cell carcinoma [42].In previous studies by our research group, the
expression levels of EMT markers in GC with lymph node metastasis were investigated, revealing lower levels of E-cadherin expression
and relatively higher levels of vimentin expression [43]. Through our experiments, we have also validated the role of p62 in GC EMT.
Experimental data indicate that inhibition of p62 expression significantly suppresses the expression of mesenchymal markers
N-cadherin and vimentin, while prominently increasing the expression of the epithelial marker protein E-cadherin. p62 is a
stress-induced cellular protein with multiple domains, including the PB1 domain, ZZ-type zinc finger domain, and the TB domain
involved in binding to Tumor Necrosis Factor Receptor-Associated Factor 6 (TRAF6), among others [21]. Research has revealed that
p62’s ZZ domain binds to Receptor-Interacting Protein 1 (RIP1) and, through its PB1 domain, collaborates with atypical Protein Kinase
C (aPKC) to activate NF-kB [44]. The small molecule compound XRK3F2 acts as a domain inhibitor, binding to p62’s- ZZ domain.
XRK3F2 inhibits p62’s role as a signaling hub for NF-kB, p38 MAPK and JNK pathways, thereby suppressing osteoclastogenesis and the
growth of multiple myeloma cells, which is a critical factor in multiple myeloma bone disease [45]. In this experiment, we treated GC
cells with the ZZ domain inhibitor XRK3F2 at various concentrations, based on previous literature, to suppress p62 expression. After
experimental validation, we selected the optimal concentration for EMT-related experiments, where the expression of EMT-related
proteins changed upon inhibiting p62’s function. Research has shown that p62 upregulates Snail through NF-kB, thereby promot-
ing EMT [46]. Thus we hypothesized that inhibiting p62’s ZZ domain might prevent proper NF-kB activation, subsequently inhibiting
EMT. Through reverse deduction, we propose that p62 might participate in NF-kB activation, thus promoting EMT and accelerating
tumor migration. Unfortunately, this experiment did not directly investigate the relationship between p62 and NF-kB, thus lacking
direct evidence to confirm whether p62 promotes EMT through NF-kB activation in GC. Therefore, for future experiments, we can
delve deeper into the relationship between p62 and NF-kB, aiming to elucidate the precise mechanism of p62’s involvement in GC
metastasis.In summary, this study initially investigated the expression levels of p62 in cancerous and adjacent tissues at the tissue level.
The findings suggested that p62 might be involved in the development of GC. Subsequently, the study delved into the impact of p62 on
the biological behavior of GC cells at the cellular level. Following this, the relationship between p62 and EMT was explored. While the
experiment still has limitations, as it did not thoroughly examine the specific signaling pathways through which p62 contributes to GC
development, the combined results from these three parts of the study indicate that p62 can promote EMT in GC. Therefore, targeting
p62 with pharmaceutical interventions might emerge as a potential focal approach for the treatment of GC.

5. Conclusions

In conclusion, the elevated expression of p62 signifies an unfavorable prognosis for patients. Our in vitro experiments have
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unequivocally demonstrated that p62 promotes the proliferation and migration of GC cells through EMT. Therefore, the findings from
our experimental research suggest that p62 could potentially serve as a biomarker for GC prognosis and a therapeutic target. Moreover,
these findings could offer a solid foundation for the development of targeted drug therapies for GC.
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