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Abstract. The present study aimed to investigate glucoside
xylosyltransferase 2 (GXYLT?2) as a potential prognostic
marker for gastric cancer (GC). The expression levels of
GXYLT2, Notchl, E-cadherin and vimentin in GC and
adjacent tissues were detected by Elivision™ Plus immuno-
histochemistry. The relationship between GXYLT2, Notchl,
E-cadherin and vimentin, and clinicopathological parameters
was also analyzed. Univariate and multivariate Cox regression
analyses were conducted to evaluate the effect of GXYLT2
on survival. The results revealed that GC tissues exhibited a
marked increase in GXYLT?2, Notchl and vimentin, and a
marked reduction in E-cadherin. The expression of GXYLT2
was related to the differentiation degree of GC and the patho-
logical tumor-node-metastasis (pTNM) stage; the expression
of Notchl was related to the vascular and nerve infiltration of
GC; and E-cadherin and vimentin expression were related to
patient age, tumor size, tumor differentiation degree, depth of
infiltration, lymph node metastasis and pTNM stage. Positive
associations existed between GXYLT2 and Notchl expression,
GXYLT2 and vimentin expression, and Notchl and vimentin
expression. Furthermore, the Kaplan-Meier analysis showed
that survival and prognosis were associated with factors such
as GXYLT?2 protein levels, pTNM stage, tumor dimensions,
depth of infiltration and lymph node metastasis. Through
Cox regression analysis, GXYLT2 was identified as an inde-
pendent predictor for GC. In conclusion, GXYLT2 may be
related to the pathogenesis of GC, and its abnormal expression
could be associated with epithelial-mesenchymal transition.
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Consequently, GXYLT2 may be considered a promising
prognostic marker in the context of GC.

Introduction

Gastric cancer (GC) presents a major risk to human health,
which is a highly ranked tumor in terms of occurrence and
death rates. Notably, the incidence and mortality rates of
gastric cancer rank fifth among all tumors worldwide (1).
Globally, >50% of new cases and fatalities as a result of GC
are documented in East Asia. Compared with other types of
cancer, the outlook for GC is typically unfavorable, exhibiting
notable differences across regions. Globally, GC mortality is
highest in East Asia, followed by central and South Asia and
Eastern Europe, and lowest in South Africa (2-4). The rising
trend of aging populations is expected to contribute to elevated
incidences and deaths due to GC in the coming years. The
unfavorable prognosis associated with GC primarily stems
from its propensity for invasion and metastasis upon diag-
nosis (5). Identifying potential molecular targets implicated
in the onset and advancement of GC is crucial for informing
treatment strategies and evaluating prognosis.

Glycosyltransferases are ubiquitously present in nature
and are vital for preserving the structural variability of
natural compounds. These enzymes facilitate the transfer of
glycosyl groups to proteins or lipids, thereby altering their
properties, modulating protein function and participating
in various biological processes (6). The enzyme glucoside
xylosyltransferase 2 (GXYLT?2), which belongs to the human
glycosyltransferase 8 group, is responsible for producing a
protein comprising 443 amino acids that operates as a xylosyl-
transferase. This enzyme facilitates the incorporation of xylose
into the O-glucose (O-Glc) segment of epidermal growth factor
(EGF) and the repeat sequences of various proteins, leading
to the extension of the structure through xylose addition and
resulting in a xylose-xylose-glucose trisaccharide (7,8).

The Notch gene encodes a group of evolutionarily
conserved cell surface receptors. The pathway mediated by
Notch is crucial in controlling cell differentiation, cell prolif-
eration and programmed cell death, as well as the creation
of cell boundaries. Intercellular communication is facilitated
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by adjacent cells transmitting signals through the interaction
between Notch receptors and ligands, which enhances and
stabilizes molecular distinctions between cells, ultimately
influencing cell fate (9). Notably, the extracellular region of
the Notch receptor consists of repeats similar to EGF (10,11).
Post-translation, glycosyltransferases within the endoplasmic
reticulum and Golgi apparatus alter the EGF repeat sequence
in the Notch protein along with glycans. The initial addi-
tion of xylose is facilitated by GXYLT enzymes GXYLT1
and GXYLT2.

Epithelial-mesenchymal transition (EMT) involves the
dedifferentiation of epithelial cells, resulting in polarity loss,
decreased cell-cell and cell-matrix interactions, and increased
motility and migration. The process involves a steady decrease
or disappearance of epithelial indicators, such as E-cadherin,
coupled with an increase in mesenchymal markers, such as
vimentin, N-cadherin, a-SMA, Snail and Slug (12). Numerous
studies have demonstrated the presence of EMT in the physio-
logical context of embryonic development, and the pathological
context of tumor invasion and metastasis (13-15). EMT entails
the differentiation of epithelial-derived tumor cells, originating
from the endoderm and ectoderm, into mesenchymal-like cells
from the mesoderm, causing enhanced metastatic and invasive
capabilities.

It was hypothesized that GXYLT2 may act as a controlling
factor in the spread and metastasis of GC. As a glycosyl-
transferase, GXYLT?2 has been shown to exhibit an aberrant
expression in GC, leading to atypical glycosylation of the
Notchl protein (16). This phenomenon, in turn, can modulate
the Notch signaling pathway, facilitate the EMT process,
diminish cell-stroma adhesion, and enhance the metastatic and
invasive capabilities of cancer cells. Consequently, the infiltra-
tion and metastasis of GC ensue, ultimately contributing to a
poor prognosis for affected individuals.

The present study aimed to explore the role of GXYLT?2 in
the development of GC by examining the levels of GXYLT2,
Notchl and EMT-associated indicators, E-cadherin and
vimentin, in GC tissues. The study aimed to offer new perspec-
tives in identifying possible molecular targets for diagnosing
and treating GC.

Materials and methods

Specimens. Specimens, including 338 GC tissues and
30 paracancerous tissues, were randomly chosen from
paraffin-embedded samples from Department of Pathology,
The First Affiliated Hospital of Bengbu Medical University
(Bengbu, China) obtained between January 2018 and
December 2019. Samples for participation in this study were
obtained with patient consent. The patients whose samples
were used in the present study had not received any other
treatment before surgery, and excluded minors, pregnant
women and patients with serious underlying diseases, such as
severe hypertension and diabetes. Paracancerous tissues were
collected from the surgical margins of 30 of the 338 patients
with GC, at a distance of =3 cm from the lesion. The patholog-
ical assessments for all cases were collaboratively conducted
by two senior pathologists. Comprehensive clinical informa-
tion was accessible for all patients, with 230 individuals
being monitored until September 2023 or their death. Before

undergoing surgery, no patient received either radiotherapy
or chemotherapy. The present study was approved by the
Ethics Committee of Bengbu Medical University [approval
no. (2023)245].

Immunohistochemistry. GC and paracancerous samples
were fixed in 10% neutral formalin at room temperature for
24 h and embedded in paraffin, and the paraffin-embedded
specimens were sliced into 4-um sections. Antigen retrieval
was performed by heating the paraffin-embedded sections
after deparaffinization and hydration; the heating temperature
of antigen retrieval was 60-70°C and the reagents used were
citric acid antigen repair solution and EDTA antigen repair
solution. To block endogenous peroxidase, the sections were
placed in 3% hydrogen peroxide solution and incubated at
room temperature in the dark for 20 min. Subsequently, 5%
BSA (Wuhan Servicebio Technology Co., Ltd.) blocking
solution was applied to the tissue sections dropwise and
was incubated at room temperature for 30 min. The sections
were then incubated with a primary antibody solution
consisting of 50 ul anti-GXYLT?2 (rabbit polyclonal; 1:250;
cat. no. bs-16377R; BIOSS), anti-Notchl (rabbit polyclonal;
1:200; cat. no. bs-11976R; BIOSS), anti-E-cadherin (mouse
monoclonal; ready-to-use; cat. no. MAB-0738; Fuzhou Maixin
Biotechnology Development Co., Ltd.) or anti-vimentin
(mouse monoclonal; ready-to-use; cat. no. RMA-0547;
Fuzhou Maixin Biotechnology Development Co., Ltd.) over-
night at 4°C. Subsequently, the samples were washed three
times with PBS, incubated with 50 ul polymer reinforcement
(Reagent A, ready-to-use; cat. no. KIT-9902; Fuzhou Maixin
Biotechnology Development Co., Ltd.) at room temperature
for 20 min, and washed again three times with PBS. After
removal of the PBS solution, each section was incubated
with 50 ul enzyme-labeled anti-mouse/rabbit polymer
(Reagent B, ready-to-use; cat. no. KIT-9902; Fuzhou Maixin
Biotechnology Development Co., Ltd.) for 30 min at room
temperature. Subsequently, the samples were washed three
times with PBS and were stained at room temperature for
3-5 min with 3,3'-diaminobenzidine for microscopic exami-
nation. Hematoxylin was used for counterstaining at room
temperature for 3 min. PBS functioned as the negative control,
while recognized positive sections treated with primary anti-
bodies (from the companies of the reagents) were employed as
the positive control. The procedures were executed according
to the guidelines outlined in the Elivision™ Plus detec-
tion kit (Cat. no. KIT-9902; Fuzhou Maixin Biotechnology
Development Co., Ltd.).

Criteria for determining positive results. Light yellow to
brownish-yellow particles within the cytoplasm or cell
membrane suggested the existence of positive staining,
under a light microscope. The immunohistochemical results
were assessed using a semi-quantitative scoring method that
integrated the percentage of positive cells and the intensity of
staining. Five high-power fields (magnification, x400) were
randomly selected from each section, and 200 tumor cells
were counted. The scoring system for positive cell propor-
tion was as follows: 0, <5%; 1, 5-25%; 2, 26-50%; 3, 51-75%;
4,>75%. The staining intensity of positively stained cells was
semi-quantified using a scoring system ranging from O to
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Figure 1. Immunohistochemical expression of each protein in paracancerous and gastric cancer tissues. Immunohistochemical expression of GXYLT?2 in
(A) paracancerous and (B) GC tissues. Immunohistochemical expression of Notch1 in (C) paracancerous and (D) GC tissues. Immunohistochemical expression
of vimentin in (E) paracancerous and (F) GC tissues. Immunohistochemical expression of E-cadherin in (G) paracancerous and (H) GC tissues. GC, gastric

cancer; GXYLT?2, glucoside xylosyltransferase 2.

3: 0, no staining; 1, light yellow; 2, brown yellow 2; 3, tan.
Multiplying the scores for staining intensity and the number
of positive cells in each case allowed for the classification
of negative expression (<3 points) and positive expression
(=3 points). Every outcome was evaluated using a double-blind
approach, conducted three times.

Statistical analysis. The data were analyzed using SPSS
26.0 statistical software (IBM Corp.). The %> test was used to
analyze count data among the various groups, and this test was
also used to investigate the association between two factors.
The coefficient of contingency (C) was used to show the asso-
ciation between categorical variables in a contingency table
for ? tests. When the contingency table is a 2x2 table, C can
be represented by the symbol ¢, which represents the degree of
association between two variables, ¢ = Jg The Kaplan-Meier
technique was used for univariate survival analysis and the
log-rank test was used to assess the effect of different factors
on survival. Univariate cox regression was used to analyze the
effect of each factor on survival. Furthermore, the Cox regres-
sion analysis was employed for multivariate survival analysis.
P<0.05, falling within a 95% confidence interval, was consid-
ered to indicate a statistically significant difference.

Results

Fundamental details of the patients. The patients with
GC included in the present study were aged between

100 =
—
X
o
©
o
c
9
[7]
(%2}
o

g 50 —
X
)
o
=
=
[%]
o
a
O
z

0 -

GXYLT2 Notch1

E-Cadherin

Vimentin

Figure 2. Percentage of cases with positive expression of GXYLT2, Notchl,
vimentin and E-cadherin proteins in gastric cancer and paracancerous tissues
among the total number of samples. GXYLT?2, glucoside xylosyltransferase 2;
IHC, immunohistochemistry; N, normal; T, tumor.

26 and 89 years (median age, 65 years; mean = SD,
63+9.98 years). Among the cases, 109 individuals were
<60 years old and 229 individuals were =60 years old. Of
the cases, 206 had tumor diameters <5 cm, whereas 132 cases
had tumor diameters =5 cm. Regarding tumor differentia-
tion, 7 cases exhibited high differentiation, 194 cases showed
medium differentiation and 137 cases had low differentiation.
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Table I. Association between the expression of GXYLT2, Notchl, E-cadherin and vimentin in gastric cancer tissues and various

clinicopathological factors.

GXYLT2 Notchl E-cadherin Vimentin
Variable + - P-value + - P-value + - P-value + - P-value
Sex
Male 102 148 0.464 185 65 0.146 198 52 0431 64 186 0.758
Female 32 56 58 30 66 22 24 64
Age, years
=60 91 138 0.960 169 60 0.259 189 40 0.004 50 179 0.011
<60 43 66 74 35 75 34 38 71
Diameter, cm
>5 58 74 0.196 92 40 0472 95 37 0029 46 86 0.003
<5 76 130 151 55 169 37 42 164
Differentiation
Well/Moderate 90 111 0.019 147 54 0.539 178 23 <0.001 27 174 <0.001
Poor 44 93 9 41 86 51 61 76
Depth of infiltration
T1 5 16 0.463 14 7 0.598 20 1 0.001 3 18 0.004
T2 28 44 49 23 65 7 10 62
T3 91 128 159 60 160 59 63 156
T4 10 16 21 5 19 7 12 14
Lymph node metastasis
Yes 87 123 0.391 147 63 0.321 151 59 <0001 69 141 <0.001
No 47 81 9 32 113 15 19 109
pTNM
I+11 68 129 0.023 137 60 0.256 171 26 <0.001 31 166 <0.001
II+I1V 66 75 106 35 93 48 57 84
Vascular and nerve infiltration
Yes 18 24 0.649 36 6 0.033 30 12 0263 11 31 0.980
No 116 180 207 89 234 62 77 219

GXYLT2, glucoside xylosyltransferase 2; pTNM, pathological tumor-node-metastasis.

In terms of infiltration depth, cancer cells were limited
to the mucosa or submucosa in 21 cases, extended into the
lamina propria in 72 cases, reached the serous membrane in
219 cases, and breached the serous membrane or dissemi-
nated to adjacent tissues in 26 cases. A total of 210 cases
exhibited lymph node metastasis, whereas 128 were devoid of
such metastases. Concerning vascular and nerve infiltration,
42 cases demonstrated such infiltration, while 296 cases did
not. Following the 8th American Joint Committee on Cancer/
Union for International Cancer Control (14) pathological
tumor-node-metastasis (pTNM) classification for gastric
carcinoma, 63 cases were identified as stage I, 134 as stage 11,
139 as stage III and 2 as stage I'V.

Levels of GXYLT2, Notchl, E-cadherin and vimentin expres-
sion in GC and paracancerous tissues. GXYLT2 staining
exhibited localization to the cell membrane, characterized by
a brown-yellow hue, with a positive expression rate of 39.64%
(134/338) in GC samples. These outcomes are presented in

Figs. 1 and 2. By contrast, only 2 cases in the paracancerous
group showed this staining trend (2/30), leading to a statisti-
cally notable disparity between the groups (x*=12.862; P<0.05).
Notchl expression was observed in the cytoplasm, presenting
as brown-yellow particles. The positive rate of Notchl was
significantly higher in GC tissues (71.89%; 243/338) than in
adjacent tissues (23.33%; 7/30) (x*=29.828; P<0.05). In GC
tissues, 26.04% (88/338) showed positive vimentin staining,
whereas no vimentin staining was observed in the paracan-
cerous tissues (0/30), highlighting a notable disparity between
the two groups (%*=10.265; P<0.05). E-cadherin staining was
predominantly localized toward the cell membrane but could
also be expressed in the cytoplasm. In the control group,
E-cadherin exhibited a strong positive expression (30/30),
whereas in GC cells, its expression was notably diminished,
displaying a light yellow hue. The positive expression rate of
E-cadherin in GC tissues was 78.11% (264/338), and a notable
difference was noted between the control and GC tissues
((*=8.221; P<0.05).
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Table III. Relationship between the expression levels of
Notchl, E-cadherin and vimentin in gastric cancer tissues.

GXYLT2 Vimentin
Variable + - $ P-value ¢ Variable + - $ P-value ¢
Notch1 8.323 0.004 0.155  Notchl 4.548 0.033 0.115
+ 108 135 + 71 172
- 26 69 - 17 78
Vimentin 7929 0.005 0.151  E-cadherin 114.722 <0.001 -0.503
+ 46 42 + 33 231
- 88 162 - 55 19

GXYLT2, glucoside xylosyltransferase 2.

Association between the expression levels of GXYLT2,
Notchl, E-cadherin and vimentin in GC tissues, and clini-
copathological factors. The findings indicated a significant
association between the upregulation of GXYLT2 in GC
tissues, and tumor differentiation degree and pTNM stage
(P<0.05). The results are shown in Table 1. Specifically, a
positive expression of GXYLT2 was observed in 34.52%
(68/197) of patients with pTNM stages I and II, which was
lower than the 46.81% (66/141) positive expression detected in
patients with pTNM stages I1I and IV; this disparity between
the two groups was statistically significant. Furthermore, the
positive expression rate of GXYLT?2 was 44.78% (90/201) in
well/moderately differentiated cases, compared with 32.12%
(44/137) poorly differentiated cases. No notable link was
determined between GXYLT2 expression and factors such
as sex, age, tumor dimension, depth of infiltration, lymph
node metastasis and vascular and nerve infiltration (P>0.05).
Nonetheless, the expression of Notchl was positively associ-
ated with the vascular and nerve infiltration (P<0.05). In
instances of vascular and nerve invasion, the rate of positive
expression stood at 85.71% (36/42), markedly surpassing the
69.93% (207/296) rate in situations lacking vascular and nerve
invasion. Notchl expression did not exhibit any association
with the other clinicopathological parameters. Notably, posi-
tive E-cadherin expression was associated with factors such
as age, tumor dimension, differentiation, depth of infiltration,
lymph node metastasis and pTNM stage (P<0.05), but not
vascular and nerve infiltration. A notable link was also identi-
fied between the positive expression of vimentin in GC tissues
and several clinicopathological factors, such as age, tumor
dimension, differentiation level, depth of infiltration, lymph
node metastasis and pTNM stage (P<0.05), although vimentin
was not associated with tumor vascular and nerve infiltration.

Relationship between the expressionlevels of GXYLT2, Notchl,
E-cadherinandvimentinin GCtissues.Inthe group exhibiting a
positive GXYLT?2 expression, the incidence of Notchl-positive
expression stood at 80.60% (108/134), compared with 66.18%
(135/204) in the group with negative GXYLT?2 expression, as
shown in Table II. A statistically significant difference was
observed between the two groups, indicating an association
between GXYLT2 and Notchl expression in GC (P=0.004,

¢=0.155). In addition, a notable positive association was
detected between GXYLT2 and vimentin expression in GC
tissues. In the group with positive GXYLT2 expression, the
rate of positive vimentin expression was 34.33% (46/134),
markedly surpassing the 20.59% rate (42/204) observed in the
group with negative GXYLT?2 expression. Notably, GXYLT2
expression was positively associated with vimentin expression
in GC tissues (P=0.005, ¢=0.151). A positive association was
also observed between Notchl and vimentin expression in
GC tissues (P=0.033, ¢=0.115) , as shown in Table III. The
prevalence of vimentin positivity in the Notchl-positive group
was 29.22% (71/243), implying an increase compared with that
in the Notchl-negative group (17.89%; 17/95). Conversely, the
incidence of vimentin positivity in the E-cadherin-positive
expression group was 12.50% (33/264), which was markedly
lower than that in the E-cadherin-negative expression group
(74.32%; 55/74). Notably, a significant negative association
existed between E-cadherin expression and vimentin expres-
sion (P<0.001, ¢=-0.503).

GXYLT?2 as an important prognostic factor. A follow-up
study was carried out on 231 patients to explore the predic-
tive effects of GXYLT?2, Notchl, E-cadherin and vimentin on
patients with GC. Kaplan-Meier survival and multivariate Cox
regression survival analyses were conducted. The findings
demonstrated a mean survival time of 36.04+17.43 months,
with a postoperative survival rate of 39.40%. Among the
231 patients with follow-up data, 112 patients exhibited positive
GXYLT2 expression. The overall survival rate was 27.68% for
GXYLT2-positive patients and 50.42% for GXYLT2-negative
patients. The Kaplan-Meier analysis revealed a statistically
significant disparity in survival rates between the two groups
(log-rank=13.419; P<0.001) (Fig. 3A). There was no signifi-
cant difference between the expression of Notchl protein
and survival of patients with GC (log-rank=1.551; P>0.05)
(Fig. 3B). By contrast, a significant association was identified
between E-cadherin expression and survival (log-rank=3.94;
P<0.05) (Fig. 3C). However, the expression of vimentin
protein was not associated with the survival of patients with
GC (log-rank=2.813; P>0.05) (Fig. 3D). Furthermore, the
univariate Cox regression analysis indicated that tumor diam-
eter, depth of infiltration, lymph node metastasis, pTNM stage
and GXYLT?2 expression were significant factors influencing
the survival duration of patients with GC (P<0.05) (Fig. 3E).
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Figure 3. Kaplan-Meier analysis of the survival of patients with GC. (A) Survival of patients was significantly lower in the GXYLT?2 positive expression group
than that in the GXYLT2 negative expression group. (B) No significant association was detected between the expression levels of Notchl and prognosis.
(C) E-cadherin expression was associated with the prognosis of patients with GC. (D) No association was detected between vimentin expression and the
prognosis of patients with GC. (E) Results of the univariate Cox regression analysis showed that tumor diameter, depth of infiltration, lymph node metas-
tasis, pTNM stage and GXYLT?2 expression significantly influenced the survival duration of individuals diagnosed with GC. GC, gastric cancer; GXYLT2,
glucoside xylosyltransferase 2; OS, overall survival; pTNM, pathological tumor-node-metastasis.

Findings from the multivariate Cox regression analysis indi-
cated that pTNM (P<0.001; Table IV; Fig. 4) and GXYLT2
(P<0.001) independently and significantly predicted the prog-
nosis of patients with GC, whereas the other factors analyzed
showed no notable association with prognosis.

Discussion

GC is a frequent type of malignant tumor. Recently, advance-
ments in all-encompassing surgical treatment techniques
have led to a reduction in mortality rates (17); however,
s GC mortality rates are still high. A primary cause of the
unfavorable outlook for GC lies in its discovery at a late stage.

Furthermore, GC has significant heterogeneity and a complex
pathogenesis, characterized by a multifaceted process of
multiple gene alterations and aberrant expression (18). The
investigation of molecular mechanisms associated with GC is
crucial for enhancing the specificity of diagnosis and treat-
ment targets, with the aim of facilitating the advancement
of personalized and comprehensive clinical interventions for
patients with this disease.

The process of glycosylation, a vital post-translational
protein alteration, is crucial for preserving the functionality
of proteins and aiding their participation in numerous physi-
ological activities, such as growth, development and immune
protection (19-22). N-glycosylation and O-glycosylation exist
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Table I'V. Comprehensive Cox regression analysis of overall survival.

95.0% CI for
Exp (B)
Variable B SE Wald df P-value Exp (B) Lower Upper
Age -0.296 0.194 2.327 1 0127 0.744 0.509 1.088
Diameter 0.042 0.193 0.048 1 0.827 1.043 0.714 1.524
Differentiation -0.246 0.187 1.733 1 0.188 0.782 0.542 1.128
Depth of infiltration -0.408 0.256 2.541 1 0.111 0.665 0.403 1.098
Lymph node metastasis 0.149 0.246 0.367 1 0.544 1.161 0.717 1.878
pTNM -0.702 0.253 7.676 1 0.006 0.496 0.302 0.814
GXYLT2 -0.500 0.189 7.015 1 0.008 0.607 0419 0.878
Notchl -0.213 0212 1.008 1 0.315 0.808 0.534 1.225
E-cadherin 0.310 0.254 1.490 1 0.222 1.363 0.829 2.241
Vimentin 0.257 0.255 1.019 1 0.313 1.293 0.785 2.141

GXYLT2, glucoside xylosyltransferase 2; pTNM, pathological tumor-node-metastasis; B, {3, regression coefficient; SE, standard error;

df, degree of freedom; Exp(B), exponentiation of the B coefficient.

P-value Hazard ratio
Age 0.124 1.348(0.921-1.972) —.—
Diameter 0.809 0.954(0.653-1.394) ——
Differentiation 0.183 1.283(0.889-1.850) —i—
Depth of infiltration 0.110 1.505(0.912-2.486) —a—
Lymph node metastasis  0.536 0.859(0.530-1.391) ——l——
pTNM 0.005 2.040(1.240-3.355) —a—
GXYLT2 0.008 1.656(1.144-2.398) —a—
Notch1 0.309 1.241(0.819-1.881) —a—
E-cadherin 0.226 0.735(0.447-1.210) ——l——
Vimentin 0.310 0.771(0.467-1.273) ——il—

0.50 10 20

Hazard ratio

Figure 4. Results of the multivariate Cox regression analysis. pTNM stage
and GXYLT?2 expression were significant prognostic factors for patients with
gastric cancer. GXYLT?2, glucoside xylosyltransferase 2; pTNM, pathological
tumor-node-metastasis.

in human cells, and O-glycosylation is completed by various
glycosyltransferases, including GXYLT2. Research has
demonstrated that abnormal glycosylation can significantly
influence the onset and progression of cancer by modulating
tumor proliferation, invasion, metastasis and angiogen-
esis (23-26). However, limited research exists on the role of
GXYLT?2 as a regulator in GC. Our previous bioinformatics
analysis confirmed that GXYLT2 may be an important target
for the diagnosis and treatment of GC (27).

The present study detected a notable upregulation in
the expression of GXYLT2 within GC tissues, indicating a
potentially pivotal role of GXYLT?2 in the pathogenesis and
progression of GC. In vitro experimental studies have docu-
mented a reduced expression of GXYLT?2 in colorectal cancer

and an increased expression in renal cell carcinoma (28,29).
Abnormal expression of GXYLT has been shown to
trigger anomalous glycosylation of intracellular proteins in
triple-negative breast cancer, particularly the O-Glc trisaccha-
ride modification of EGF repeats, and the xylose extension of
O-Glc glycans on Notchl is crucial for their transport (16,30).
Therefore, the present study further detected the expression of
Notchl in GC tissues; the results revealed that it was signifi-
cantly increased and that it was positively associated with the
expression of GXYLT?2. This finding suggested that GXYLT?2
may lead to abnormal glycosylation of Notchl, and affect
the occurrence and development of tumors. Research has
indicated that the Notch signaling pathway exhibits abnormal
activation in numerous malignant tumors and is of paramount
importance in regulating the EMT process (31), suggesting its
potential as a novel target for tumor therapy.

To clarify the possible involvement of GXYLT2 and Notchl
in the EMT process of GC, the expression of E-cadherin and
vimentin was measured, both of which are crucial factors
linked to EMT, in GC tissues. The results of the present
study showed a notable reduction in E-cadherin levels and a
substantial increase in vimentin levels in GC tissues. A nega-
tive association existed between the levels of E-cadherin and
vimentin, whereas a positive association existed between
GXYLT2, Notchl and vimentin, indicating the significant
role of GXYLT2 and Notchl in the EMT mechanism of GC.
Research has shown that reducing GXYLT?2 levels hinders the
proliferation, spread and metastasis of cancer cells, whereas
increasing GXYLT?2 expression intensifies these effects (32).
Suppressing GXYLT? signaling has been reported to result in a
significant decrease in innate Notch intracellular domain levels
and a substantial increase in Notchl protein levels, suggesting
that GXYLT?2 serves a role in activating the Notchl signaling
pathway in human cells (32). Subsequent administration of
the Notchl inhibitor DAPT may result in the inhibition of cell
proliferation and migration, as well as the complete reversal of
the EMT process (32). This previous study supported the present
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hypothesis that GXYLT2 may facilitate tumor cell prolifera-
tion, migration and EMT through the Notch signaling pathway.
Moreover, the present study, to the best of our knowledge, is the
first to examine the effect of GXYLT?2 on prognosis and survival
from a histological standpoint. A link was identified between
the survival rate of patients and GXYLT?2 protein expression,
in which elevated GXYLT?2 protein levels were associated with
a poor prognosis for patients with GC. Therefore, the presence
of GXYLT?2 could act as an independent predictive indicator
for patients with GC. The present study further validated the
association between GXYLT?2 expression and pTNM, as well
as the association between Notchl protein expression and
nerve vessel invasion in tumors. The heightened expression of
GXYLT2 and Notchl could potentially increase the invasive
and metastatic capabilities of GC cells.

A previous study suggested that GXYLT2 expression was
mostly negatively correlated with tumor mutational burden (TMB)
and microsatellite instability (MSI) in 33 tumor tissues from a
public database (33), and TMB and MSI are considered genomic
biomarkers for identifying patients with cancer who may benefit
from treatment with immune checkpoint inhibitors (34-36).
Therefore, it could be hypothesized that GXYLT2 may serve as
a prognostic marker and potential immunotherapeutic target for
GC, providing new directions for future studies.

Despite the valuable findings of the present study, its limi-
tations include the restricted number of clinical specimens and
the inadequate sample size. Literature examining the direct
effect of GXYLT2 on GC is also lacking; we aim to explore
this topic in our forthcoming studies. In addition, the present
study only demonstrated an association between the protein
levels, but did not assess how GXYLT?2 regulates Notchl
signaling and EMT at the molecular level. In the future, we
aim to explore how GXYLT2 regulates Notchl signaling and
EMT at the molecular level by knocking down or overex-
pressing GXYLT2.

In conclusion, the present results indicated that GXYLT2
may affect the EMT of GC through abnormal alteration of
Notchl EGF sequences, suggesting that GXYLT2 may be an
effective prognostic marker for GC.
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