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Abstract: Background: SemaphorindF (Sema4F) is a member of the semaphorin family and exhibits important
regulatory functions in cancer biology. We aimed to explore the prognostic value and biologic function of Sema4F in
gastric cancer (GC) through clinical data, laboratory studies, and bioinformatic methods. Methods: We investigated
Sema4F-related data and the prognostic values of patients with GC based on several databases, including Tumor
Immune Estimation Resource (TIMER), the Gene Expression Profiling Interactive Analysis 2 (GEPIA2), The University
Of Alabama At Birmingham Cancer Data Analysis Portal (UALCAN) and Kaplan-Meier Plotter. We detected the ex-
pression of Sema4F in cell lines and tumor tissues by reverse transcription quantitative polymerase chain reaction
(RT-gPCR), western blotting and immunohistochemistry. The prognostic value of Sema4F expression on patient
overall survival was analyzed retrospectively using Kaplan-Meier survival and Cox regression analyses. Moreover,
we used Kyoto encyclopedia of genes and genomes (KEGG), Gene Ontology (GO) and Gene-set enrichment analy-
sis (GSEA) analyses to explore the relevant pathways of Sema4F in GC. Results: The expression of Sema4F was
markedly increased in cancer tissues and cancer cell lines. Furthermore, high Sema4F expression was positively
associated with various clinicopathologic data and independently predicted poor prognosis for overall survival in
GC. Our functional enrichment analysis revealed that Sema4F was mainly involved in oxidative phosphorylation and
tumor-related signaling pathways. Conclusions: Sema4F may be a valuable prognostic biomarker and a novel target
for gastric cancer.
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Introduction

Gastric cancer (GC) is a highly prevalent dis-
ease worldwide and has the fifth highest mor-
tality rate among all cancers [1]. In China, gas-
tric cancer is the third most frequently diag-
nosed cancer and the third leading cause of
cancer-related death [2]. Because the symp-
toms of early gastric cancer are nonspecific,
most patients are diagnosed with gastric can-
cer at an advanced stage and have a poor prog-
nosis. Therefore, it is vital to search for novel
biomarkers or effective therapeutic targets
that will be helpful for improving the clinical out-
comes of gastric cancer patients.

Semaphorins are a large family of developmen-
tal regulatory signals, and they are involved in

the regulation of human cancers by controlling
cell-cell communication, invasion metastasis,
cell migration, inflammation, tumor angiogene-
sis and anticancer immune response [3]. Many
studies have revealed that the role of semapho-
rins in cancer biology is complicated by the fact
that semaphorins can be classified as either
tumor-promoting or antitumorigenic depending
on the cellular context [3]. Sema4F is a trans-
membrane family member whose function is
poorly understood. Recently, Sema4F has been
reported to serve as a tumor regulator in breast
cancer [4], prostate cancer [5], and malignant
peripheral nerve sheath tumors [6]. However,
the role of Sema4F in gastric cancer is still
unknown. To estimate the expression and clini-
cal significance of Sema4F in gastric cancer, we
analyzed a database. We found that Sema4F


http://www.ijcep.com

Effect of Sema4F on gastric cancer

was overexpressed in gastric cancer samples
and was associated with clinicopathologic vari-
ables and poor prognosis in gastric cancer.
Therefore, we speculated that Sema4F could
be a biomarker for gastric cancer. To verify this
hypothesis, we detected Sema4F expression in
gastric cancer cells and tissues. Additionally,
we analyzed the association of Sema4F expres-
sion with clinicopathologic characteristics and
prognosis. Furthermore, we analyzed the bio-
logic processes and signal transduction path-
ways that may mediate Sema4F activity in gas-
tric cancer. Our findings provide new ideas for
the role of Sema4F in gastric cancer.

Materials and methods
Database description

Transcription-related databases of Sema4F in
patients with gastric cancer: Tumor Immune
Estimation Resource (TIMER) is a comprehen-
sive resource for systematic analysis of the
associations between immune infiltrates and a
wide spectrum of factors, including gene
expression, clinical outcomes, somatic muta-
tions, and somatic copy number alterations
across diverse cancer types from TCGA (http://
timer.comp-genomics.org). The mRNA levels of
SemadF in pan-cancer were examined by the
online TIMER 2.0 database [7].

The University Of Alabama At Birmingham
Cancer Data Analysis Portal (UALCAN) is a web
resource that provides comprehensive cancer
transcriptome data (http://ualcan.path.uab.
edu/analysis.html) [8]. It includes 415 gastric
cancer samples and 34 normal gastric tissue
samples from The Cancer Genome Atlas (TCGA)
and was used to analyze the difference in
Sema4F expression between cancer and nor-
mal tissues.

The Gene Expression Profiling Interactive
Analysis 2 (GEPIA2) database (http://gepia.
cancer-pku.cn/) is an online database that
facilitates the standardized analysis of RNA-
seq data from 9,736 cancer samples and
8,587 normal control samples in the TCGA and
Genotype-Tissue Expression Program (GTEX)
datasets [9].

Kaplan-Meier plotter database: The Kaplan-
Meier plotter (http://kmplot.com/analysis/) is a
database that covers information on gene
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expression associated with the survival of
patients with diverse cancer types [10]. We
used the Kaplan-Meier plot database to ana-
lyze the prognostic significance of Sema4F
MRNA expression. The optimal cutoff value was
determined by selecting the “auto select best
cutoff” option. Based on the cut-off, the
patients were divided into high and low Sema4F
expression cohorts, and overall survival (0S),
first progression (FP), and post-progression sur-
vival (PPS) curves were plotted.

LinkedOmics database analysis: The Linked-
Omics database (http://www.linkedomics.org/
login.php) is a web-based platform for analyz-
ing 32 TCGA cancer-associated multidimen-
sional datasets [11]. SemadF coexpression
was examined using Pearson’s correlation anal-
ysis and was presented in volcano plots, heat-
maps, or scatter plots. The function module
of LinkedOmics performs analysis of Gene
Ontology biological process (GO_BP), KEGG
pathways, kinase-target enrichment, miRNA-
target enrichment and transcription factor-tar-
get enrichment by gene set enrichment analy-
sis (GSEA). The rank criterion was FDR<O0.1,
and 1000 simulations were performed.

Functional enrichment analysis: SangerBox
(http://SangerBox.com/Tool) is a helpful online
portal for TCGA data analysis [12]. We explored
the Gene Ontology Biological Process (GO_BP),
Gene Ontology Molecular Function (GO_MF),
Gene Ontology Cellular Component (GO_CC)
and Kyoto Encyclopedia of Genes and Geno-
mes (KEGG) terms of Sema4F. Gene Ontology
(GO) and Kyoto Encyclopedia of Genes and
Genomes (KEGG) analyses were performed
using Pearson’s correlation coefficient. The
rank criterion was FDR<0.1, and 1000 simula-
tions were performed.

GSEA is a computational method used to deter-
mine whether a group of genes defined a priori
shows a statistical difference between two bio-
logical states. GSEA was performed by the
fgsea (v 1.12.0) package. Pathways with p.
adj<0.05 and NES absolute 21 in the screening
results were considered enriched pathways
[13].

Patients

This study included 93 patients who underwent
radical gastrectomy at Nantong Third People’s
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Hospital Affiliated with Nantong University
(Nantong, China) between January 2016 and
December 2021. The inclusion criteria were as
follows: (l) gastric cancer was definitively diag-
nosed by postoperative pathology; (ll) the
patient’s medical records were relatively com-
plete; (lll) no comprehensive antitumor treat-
ments, such as radiotherapy, chemotherapy,
targeted therapy, or immunotherapy, were per-
formed before the operation; and (IV) OS follow-
up data were complete. The exclusion criteria
were as follows: (I) patients with any other types
of malignant tumors; (Il) patients with metasta-
sis from other malignant tumors; and (lll) death
due to surgical complications. We retrospec-
tively collected the medical record data of
these patients, including demographic and
clinicopathologic characteristics, and obtained
the OS via telephone follow-up. The final follow-
up was performed in December 2021. OS was
defined as the duration from initial surgery to
death or the last follow-up.

The study protocol was drafted following the
ethical guidelines of the 1975 Declaration of
Helsinki. The current study was reviewed and
approved by the Ethics Committee of the
Affiliated Nantong Hospital 3 of Nantong
University. Informed consent was obtained
from each patient.

Tissue samples

Gastric cancer tissues and adjacent normal
gastric mucosa tissues were collected from 93
patients attending the Nantong Third People’s
Hospital Affiliated with Nantong University
(Nantong, China) between January 2016 and
December 2021. Histopathologic diagnosis of
all patients was completed by the Department
of Pathology. All tissues used in the study were
frozen immediately after dissection and stored
at -80°C until use.

Cell culture

Human GC cell lines (MKN-45, SGC-7901, AGS
and MGC-803) and a normal human gastric
epithelial cell line (GES-1) were kindly provided
by the Stem Cell Bank, Chinese Academy of
Sciences (Shanghai, China). All cells were cul-
tured in RPMI-1640 (Gibco, Thermo Fisher
Scientific, Waltham, MA) with 10% fetal bovine
serum (FBS; Cell Sciences, Canton, MA). All
cells were cultured at 37°C in a humidified incu-
bator under 5% CO,, conditions.
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Immunohistochemistry (IHC)

All tissues were fixed in 4% paraformaldehyde
for 24 hours, embedded in paraffin and sec-
tioned into 6-um-thick slices. The slices were
deparaffinized through a series of dimethyl
benzene and graded alcohols. The slices were
heated in citrate buffer (pH 6.0) for antigen
retrieval, and endogenous peroxidase activity
was blocked with H202. Then, the slices were
incubated with an antibody against Sema4F
(GeneTex, Texas, USA) at 4°C overnight and
then incubated with a secondary antibody at
room temperature for 1 hour (Novus Biologicals,
Littleton, CO). After DAB staining, the sections
were stained with hematoxylin. The tissue
scores were assessed by two pathologists. The
staining intensity observed in the gastric can-
cer tissues and normal gastric tissues was
scored as O (negative), 1 (weak brown), 2 (medi-
um brown) or 3 (strong brown); the degree of
staining was scored as 0 (£10%), 1 (>10%-25%),
2 (>25%-50%), 3 (>50%-75%) or 4 (>75%).
Scoring was based on the product of the stain-
ing intensity score and degree score. A score >4
was considered high expression, and a score
<4 was considered low expression.

Reverse transcription quantitative polymerase
chain reaction (RT-gPCR)

Total RNA was extracted from gastric cancer
tissue samples or cell lines by TRIzol Reagent
(Invitrogen, Carlsbad, CA, USA) according to the
manufacturer’s instructions. The RNA was
reverse-transcribed to complementary DNA
(cDNA) using PrimeScript RT Master Mix
(Takara, Beijing, China). cDNA was used as a
template to detect the expression of Sema4F
with SYBR Green PCR Master Mix (Vazyme,
NanJing, China). GAPDH was used as the inter-
nal control gene. Primer sequences are listed in
Table 1.

Western blotting assay

Collected tissues were lysed in RIPA buffer sup-
plemented with protease inhibitors (Beyotime,
Shanghai, China) on ice for 15 minutes. The
protein concentrations were measured with
the BCA Protein Assay Kit (Beyotime) following
the manufacturer’s protocol. The protein ex-
tracts were separated by SDS-PAGE and then
electrophoretically transferred to PVDF mem-
branes (MilliporeSigma, St. Louis, USA). The
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Table 1. Primer sequences

Name Sequence (5’-3)

SEMAAF forward primer ATGAAGATGGAGACGACGAAAT

SEMAAF reverse primer GACTTTAATGCGCTCGTATGAG
GAPDH forward primer  CATGTTCCAATATGATTCCAC
GAPDH reverse primer  CCTGGAAGATGGTGATG

Table 2. Clinicopathologic features of 93
gastric cancer patients from Nantong Third
People’s Hospital Affiliated with Nantong
University

General data of patients
Clinical characteristic

Case (n =93), n (%)

Gender

Male 71(76.3)

Female 22 (23.6)
Age (years)

>71 50 (53.8)

<71 43 (46.2)
Tumor size (cm)

>4 53 (57.0)

<4 40 (43.0)
TNM stage

[+l 31(33.3)

I+1V 62 (66.7)
Lymphatic metastasis

Positive 58 (62.4)

Negative 35 (37.6)
Differentiation

Poor 33(35.5)

Moderate 55 (59.1)

Well 5(5.4)
Lauren’s classification

Intestinal type 31(33.3)

Diffuse type 25 (26.8)

Hybrid 37 (39.7)

membranes were incubated overnight at
4°C with primary antibodies against Sema4F
(1:2000; GeneTex) and B-actin (1:5000; Pro-
teintech), followed by detection with horserad-
ish peroxidase (HRP)-conjugated secondary
antibodies (1:5000; MR Biotech). Protein
bands were visualized using the ECL system
(Thermo Fisher Scientific).

Statistical analysis

GraphPad Prism 8.0 software was used for
data analysis and survival curve generation.
Student’s t test was used to determine the dif-
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ferences between the two groups, followed by
the Cox proportional hazards regression model.
SPSS 22.0 software (SPSS, Chicago, IL, USA)
was used for all analyses. All the data are pre-
sented as the mean + standard deviation.
Statistical significance was defined as P<0.05.
Kaplan-Meier Plotter analysis (http://kmplot.
com/analysis) was used to compare overall sur-
vival (0S) in GC patients.

Results

Clinicopathologic features of 93 gastric cancer
patients

The median age of the gastric cancer patients
included in the study was 71, including 71
males (76.34%) and 22 females (23.66%). In
terms of TNM stages, the majority of patients
in the study were stage Ill and IV (66.7%), while
stage | and Il patients accounted for 33.3% of
the sample. Among the 93 patients, pathologic
analysis showed that the degree of differentia-
tion was mainly low differentiation and moder-
ate-low differentiation, accounting for 35.5%
and 59.1%, respectively. All patients were fol-
lowed up regularly. The last follow-up time was
December 2021. During the follow-up period,
44 patients died. Specific clinicopathological
features are shown in Table 2.

Sema4F expression is upregulated in public
databases

Analysis of pan-cancer data in the TIMER 2.0
database showed that the mRNA levels of
Sema4F were higher in 16 cancer types, includ-
ing GC, than in normal tissues (Figure 1A). We
further evaluated the Sema4F expression dif-
ference between the normal tissues and tumor
tissues of various cancer types using GEPIA2
(Figure 1B). In addition, the protein expression
profiles of 415 gastric cancer tissue samples
and 34 normal gastric mucosa tissue samples
from The Cancer Genome Atlas database
were analyzed with UALCAN software. We found
that the expression levels of Sema4dF were
increased in gastric cancer tissue samples
compared to normal gastric mucosa tissue
samples (P<0.0001; Figure 1C).

Sema4F expression was closely correlated
with clinical variables and the prognosis of GC
patients

To shed light on the role of Sema4F in GC, the
association between Sema4F expression and
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Figure 1. Database analysis of Sema4F expression in gastric cancer. A. Sema4F expression at the mRNA level in
pan-cancer analysis using the TIMER 2.0 database. B. Higher expression of Sema4F in GC compared to normal tis-
sues in the GEPIA2 database. C. The mRNA level of Sema4F was higher in 415 samples of primary tumor tissues
than in 34 samples of normal gastric tissues in the UALCAN database.

clinical data was explored by the UALCAN data-
base. GC patients were divided into several
subgroups based on age, grade, H. pylori infec-
tion, nodal metastasis status, TP53 mutations,
and tumor stage. The expression of Sema4F
was significantly higher in GC patients than in
normal controls in the subgroup analysis
(Figure 2). Thus, these results showed that
higher expression of Sema4F may be related to
poor clinical features and clinical outcomes.

Then, Kaplan-Meier survival curves were used
to assess the association between Sema4F
expression and the survival outcomes of
TCGA_STAD cohorts with available survival
information. The 0S, FP, and PPS survival
curves indicated shorter survival in GC patients
with high Sema4F expression than in patients
with low Sema4F expression (P<0.05; Figure
3A-C). Collectively, these findings suggest that
Sema4F levels may be a useful prognostic bio-
marker in GC.
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Validation of Sema4F expression by RT-qPCR,
western blot and [HC

To further confirm the expression of Sema4F
in gastric cancer, we performed RT-qPCR to
detect SemadF expression in the normal
human gastric epithelial cell line GES-1 and
human gastric cancer cell lines MKN-45, SGC-
7901, AGS and MGC-803. We found that the
relative Semad4F mRNA expression in human
gastric cancer cell lines was significantly higher
than that in normal human gastric epithelial
cell lines (Figure 4A).

Furthermore, we measured Sema4dF expres-
sion in gastric cancer tissues and adjacent nor-
mal gastric mucosal tissues by RT-qPCR and
western blotting and found that both the mRNA
and protein levels of Sema4F were significantly
increased in gastric cancer tissues (Figure 4B,
4C). To further confirm this observation, we per-
formed IHC and obtained comparable results

Int J Clin Exp Pathol 2023;16(9):210-224
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Figure 2. Correlation of Sema4F expression with clinical parameters in GC. A. Sema4F correlated with GC patient age. B. Tumor grade. C. H. pylori infection status.
D. Nodal metastasis status. E. TP53 mutation. F. Stages.
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Figure 3. Kaplan-Meier curves of OS (A), FP survival (B), and PPS (C) show that mRNA levels of Sema4F are significantly related to survival in GC.
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(Figure 5). We thus concluded that in gastric chi-square test. As shown in Table 3, we found

cancer, the expression of Sema4dF is very that high Sema4F expression was significantly

upregulated. correlated with tumor size (P = 0.004), TNM
stage (P = 0.001) and lymph node metastasis

Correlation between Sema4F expression and (P = 0.019) in gastric cancer patients. However,

the clinicopathologic characteristics of gastric age (P = 0.894), sex (P = 0.105), differentiation

cancer degree (P = 0.192) and Lauren classification (P
= 0.065) were not associated with Sema4F

To evaluate the clinical value of Sema4F expres- expression.

sion in gastric cancer patients, we divided all

gastric cancer samples into two groups: a high Upregulation of Sema4F protein expression

Sema4F expression group (n = 41, more than was associated with poor prognosis in GC

the median value of Sema4F expression) and a

low SemadF expression group (n = 52, less We plotted the Kaplan-Meier survival curves of

than the median value of Sema4F expression). the two groups to investigate the prognostic

Then, we analyzed the correlation between value of Sema4F expression for the overall sur-

Sema4F expression and the clinicopathologic vival of gastric cancer patients. Similar to the

characteristics of gastric cancer through the results of the database analysis, we found that

217 Int J Clin Exp Pathol 2023;16(9):210-224



Effect of Sema4F on gastric cancer

Table 3. Correlations between Sema4F expression and the
clinicopathologic characteristics of gastric cancer

LinkedOmics was used to examine
Sema4F coexpression in the TCGA_

SEMAA4F expression

Characteristic

Low (N = 52) High (N = 41)

P value

STAD cohort. As shown in Figure 7A,
12,622 genes (dark red dots) showed

Gender

Male 71 43 28

Female 22 9 13
Age (years)

>71 50 29 21

<71 43 23 20
Tumor size (cm)

<4 40 27 13

>4 53 25 28
TNM stage

I+l 31 27 4

H+1v 62 25 37
Lymphatic metastasis

Positive 58 27 31

Negative 35 25 10
Differentiation

Well + moderate 59 36 23

Poor 34 16 18
Lauren’s classification

Intestinal type 31 22 9

Diffuse type 25 10 15

Hybrid 37 20 17

significant positive correlations with
Sema4F, whereas 7,603 genes (dark
green dots) showed significant nega-
tive correlations (false discovery rate,
0.894 FDR<0.1). The top 50 significant

genes positively and negatively cor-

related with Sema4F are shown in
0.004 the heatmap (Figure 7B, 7C).

0.105

The results of the GO analysis showed
0.001 significant enrichment of the biologic
process (BP) terms cell-cell signaling
by Wnt, aerobic respiration, positive
regulation of JUN kinase activity,
glycoprotein catabolic process, and
actin polymerization-dependent cell
motility (Figure 8A). The significantly
0.192 enriched cellular component (CC)
terms mainly included endomem-
brane system, plasma membrane
0.065 part, RNA polymerase Il transcription
factor complex, and transcription fac-
tor TFIIH holo complex (Figure 8B).
The significantly enriched molecular

0.019

the overall survival of gastric cancer patients
was shorter in the high Sema4F expression
group than in the low Sema4F expression group
(P = 0.003; Figure 6A). Moreover, worse differ-
entiation and TNM stage indicated the worst
outcomes (P<0.05; Figure 6B, 6C). Then, uni-
variate analysis of each clinicopathologic value
was performed to investigate the prognostic
value for patient survival time. The results
showed that SemadF expression (P = 0.004;
Table 4) and TNM stage (P = 0.03; Table 4)
were prognostic factors for overall survival in
gastric cancer patients. Furthermore, we ana-
lyzed those two parameters by multivariate Cox
proportional hazards model analysis. The
results suggested that Sema4F expression (P =
0.041; Table 4) was an independent prognostic
factor for overall survival, with a hazard ratio
of 2.028 and a 95% confidence interval of
1.029-3.997.

Functional enrichment analysis of Sema4F

To gain insight into the biological meaning of
Sema4F in GC, the functional module of
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function (MF) terms mainly included
histone binding, ATPase activity,
metallopeptidase activity, structural constitu-
ent of cytoskeleton, and Rac GTPase binding
(Figure 8C). Most importantly, KEGG analysis
revealed that Sema4F tended to be enriched in
the following terms: metabolic pathways, endo-
cytosis, oxidative phosphorylation, Notch sig-
naling pathway, Wnt signaling pathway, and
MAPK signaling pathway (Figure 8D).

Additionally, we performed gene-set enrich-
ment analysis (GSEA). The results showed that
Sema4F was mainly enriched in oxidative phos-
phorylation, the Notch signaling pathway, the
Wnt signaling pathway and the MAPK signaling
pathway (Table 5; Figure 9). These results pro-
vide good insight into the mechanisms of
Sema4F in GC.

Discussion

Gastric cancer is a common global health prob-
lem, as it is a lethal malignancy that is difficult
to treat. In China, the incidence of gastric can-
cer ranks second only to that of liver cancer [2].
Despite improvements in new diagnostic and
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Table 4. Univariate and multivariate Cox regression analyses for overall survival in gastric cancer

Characteristic

Univariate analysis

Multivariate analysis

95% ClI for exp (b)

95% ClI for exp (b)

P value HR P value HR
Lower Upper Lower Upper
Gender 0.811 1.090 0.538 2.208
Age 0.117 1.625 0.885 2.985
Tumor size 0.163 1.560 0.836 2.912
TNM stage 0.030 2.88 1.078 4.442 0.271 1.556 0.708 3.421
I+I1I
H+1V
Lymphatic metastasis  0.193 1.528 0.807 2.891
Positive
Negative
Differentiation 0.093 0.601 0.601 0.332
SEMAA4F expression 0.004 2.431 1.320 4.478 0.041 2.028 1.029 3.997
Low
High

treatment techniques, the 5-year survival rate
is still below 35% [14]. Therefore, more efficient
methods are needed to increase the survival
rate. With the rapid development of molecular
medicine, many biomarkers have been found to
be related to the occurrence, progression, and
prognosis of gastric cancer. For example, the
overexpression of HER2 is associated with poor
prognosis in gastric cancer patients [15], and
the tumor markers CEA, CA199, and CA125
have been widely used in recent years to pre-
dict the prognosis of gastric cancer patients
[16]. At present, researchers are devoted to
finding new biomarkers with higher sensitivity
and specificity than the existing biomarkers.
Sema4F is a transmembrane semaphorin fam-
ily member that has been found in breast-, cen-
tral nervous system-, and prostate-related cells
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[5, 6, 17]. However, the expression pattern of
SemadF in gastric cancer patients is still
unknown.

In our study, we provide several lines of evi-
dence for a possible role for Sema4F in gastric
cancer.

The results of multiple databases indicated
that Sema4F is upregulated in a variety of can-
cers, including GC, and that patients with poor
clinicopathologic features often have high
expression levels of Sema4F. Kaplan-Meier sur-
vival curves for OS, FP, and PPS showed that GC
patients with higher Sema4F levels had poorer
and shorter overall survival times. These find-
ings strongly suggest that Sema4F may play a
tumor-promoting role and that high Sema4F
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Figure 7. Sema4F coexpression genes in GC (LinkedOmics). (A) The global Sema4F highly correlated genes identi-
fied by Pearson’s test in the TCGA_STAD cohort. Heatmaps showing the top 50 genes positively (B) and negatively
(C) correlated with Sema4F in STAD. Red indicates positively correlated genes, and blue indicates negatively cor-
related genes.

expression is strongly associated with poorer GC patients with higher Sema4F expression
outcomes in GC patients. had significantly shorter survival than those
with lower Sema4F expression. Other clinico-
Then, we performed RT-gPCR to confirm pathological parameters also associated with
Sema4F expression in gastric cancer cells. We 0S were analyzed using Kaplan-Meier survival
detected Sema4F expression in gastric cancer curves. Then, we conducted univariate and
tissues by RT-gPCR, western blotting, and multivariate Cox regression analyses to identify
immunohistochemistry. Our results indicated independent prognostic factors, and the results
that in gastric cancer, Sema4F could be a tumor demonstrated that the Sema4F expression
promoter and may contribute to disease level could be used as an independent prog-
progression. nostic predictor in gastric cancer patients.
Furthermore, we analyzed the association Sema4F has been shown to act as a tumor pro-
between Sema4F expression and clinicopatho- moter in tumorigenesis. In breast cancers,
logic data and observed that high Sema4F Gabrovska et al. showed that Semad4F was
expression was positively associated with involved in tumor progression [17]. Moreover,
tumor size, TNM stage and lymph node metas- Simon Grelet et al. demonstrated that the
tasis in gastric cancer patients. To confirm the upregulation of Sema4F was involved in meta-
usefulness of Sema4F as a prognostic factor of static progression through the TGFB/Platr18/
GC, Kaplan-Meier curves were analyzed to Sema4F axis [18]. In prostate cancer, Ding et
determine the correlation between survival and al. reported that Sema4F overexpression accel-
Sema4dF expression. The results showed that erated cell proliferation and migration in vitro
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Table 5. Enriched pathways associated with Sema4F

and progression of tumors [19]. In the

present study, we successfully identi-

expression

Gene set ES NES NOM p-val FDR g-val
Oxidative phosphorylation 0.53 2.59 <0.001 <0.001
Notch signaling pathway  -0.58 -1.74 <0.001 0.005
Wnt signaling pathway -0.51 -1.71 <0.001 0.006
MAPK signaling pathway -0.48 -1.66 <0.001 0.009

fied 7,603 genes that were negatively
correlated with Sema4F and 12,622
genes that were positively correlated
with Sema4F in the GC group by using

LinkedOmics. To investigate the func-

ES, enrichment score; NES, normalized enrichment score; NOM, nomi-

nal; FDR, false discovery.

[B]. In our study, we found that Sema4F is over-
expressed in gastric cancer and is associated
with clinical progression and poor prognosis.
However, the effect of Sema4F on the biologi-
cal function of gastric cancer needs to be veri-

fied by experiments.

With the development of high-throughput
sequencing and new computational methods,
evidence suggests that multiple genes interact
with each other and influence the occurrence
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tion of Sema4F, we carried out GO and
KEGG analyses of genes coexpressed

with Sema4F. The biologic processes

enriched by genes coexpressed with
Sema4F include signal transduction, positive
regulation of JUN kinase activity, RNA poly-
merase |l transcription factor complex, ATPase
activity and Rac GTPase binding. KEGG path-
way analysis showed that genes coexpressed
with Sema4F were significantly enriched in oxi-
dative phosphorylation and pathways in can-
cer. GSEA can be used to elucidate biological
pathways in which genes are involved [13].
GSEA using TCGA data further showed that oxi-
dative phosphorylation, the Notch signaling
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Figure 9. Gene set enrichment analysis of Sema4F in GC. (A) Oxidative phosphorylation, (B) the Notch signaling
pathway, (C) the Wnt signaling pathway, and (D) the MAPK signaling pathway were differentially enriched with

Sema4F expression.

pathway, the Wnt signaling pathway, and the
MAPK signaling pathway were differentially
enriched with the expression of Sema4F.

Oxidative phosphorylation (OXPHOS) is report-
edly involved in the development of cancer
[20]. Additionally, it has been reported that
OXPHOS and glycolysis promote tumor cell
growth by producing enough ATP [21]. Zhou et
al. [22] found that Notch signaling can both pro-
mote and inhibit tumor development in various
types of cancer. Yann Duchartre et al. [23]
reported that Wnt signaling is related to the ini-
tiation and/or maintenance and development
of many cancers. Sun et al. [24] showed that
the MAPK signaling pathway is involved in the
regulation of glucose uptake in malignant cells
to regulate the occurrence of tumors. Therefore,
we speculated that Sema4F is involved in regu-
lating cell metabolism, cell proliferation, apop-
tosis, metastasis, angiogenesis and drug resis-
tance through OXPHOS and various signaling
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pathways to promote the occurrence and devel-
opment of tumors. The study also has some
limitations. We were unable to provide informa-
tion regarding the cellular biological functions
and mechanisms of Sema4F in GC. Thus, more
experiments are needed to validate these find-
ings in the future.

Conclusion

In this research, Sema4F was overexpressed in
gastric cancer tissues and cells. High Sema4F
expression is associated with clinical progres-
sion and poor prognosis in gastric cancer
patients. We found a possible mechanism of
Sema4F in GC by using bioinformatic methods.
Overall, Sema4F can be used as a hypothetical
target for the diagnosis and treatment of gas-
tric cancer.
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