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Background: Stomach adenocarcinoma (STAD) is the most common gastrointestinal cancer
and is associated with high mortality worldwide. Endothelin receptor type A (EDNRA) is
associated with guanine-nucleotide-binding (G) proteins and plays important roles in cellular
processes and various diseases.

Purpose: To investigate the prognosis value of EDNRA expression and its correlation with
immune infiltrates in patients with STAD.

Methods: The association between clinical characteristics and EDNRA expression in STAD
was analyzed using the Wilcoxon signed-rank test and logistic regression. The Kaplan—Meier
plotter analysis and Cox regression were constructed to evaluate the influence of EDNRA on
prognosis, and a receiver operating characteristic (ROC) curve and nomogram were con-
structed. Gene set enrichment analysis (GSEA) and single-sample gene set enrichment
analysis (ssGSEA) were conducted to analyze the correlation between EDNRA and immune
infiltrates. In addition, Oncomine, TIMER databases and qRT-PCR of STAD cell lines were
used to verify the EDNRA expression in STAD.

Results: Our results revealed that EDNRA expression was significantly higher in patients with
STAD than normal gastric tissues, and the results have been confirmed by RT-qPCR. KM-plotter
analysis revealed that patients with STAD had shorter OS, FP, and PPS (P<0.001). Multivariate
Cox analysis further confirmed that high EDNRA expression was an independent risk factor for OS
in patients with STAD. Moreover, other clinicopathologic features were related with worse
prognosis in STAD, including age, lymph nodes metastases and primary outcome. More impor-
tantly, ROC analysis also confirmed the diagnostic value, and a prognostic nomogram involving
age, T, M, N classification, pathologic stage, residual tumor and EDNRA was constructed. GSEA
revealed that high EDNRA expression was correlated with immunoregulatory interactions between
lymphoid and non lymphoid cells pathways, natural killer cell activation involved in immune
response, interleukin 1 receptor binding and pathways in cancer, and ssGSEA showed that
EDNRA is correlated with macrophages and NK cells.

Conclusion: Collectively, EDNRA can be an independent prognostic biomarker and corre-
lated with immune infiltration in stomach adenocarcinoma.
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Background
Stomach adenocarcinoma (STAD) is the most common gastrointestinal cancer
and is associated with elevated mortality worldwide.'* The wide invasion and
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metastasis of STAD, which had been declining due to
the increase of gastric endoscopy, contribute to poor
prognosis of patients with STAD. Immune-related
mechanisms and markers are involved in the occurrence
and progression of STAD, and immune-related targeted
therapy provides a promising option for the treatment of
STAD.? However, the research of exploring the novel
molecular targets and markers with high efficiency is in
its infancy. Therefore, there is an urgent need to identify
novel immune-related markers to achieve early diagno-
sis and treatment in GC.

Endothelin Receptor Type A (EDNRA), also named
ETA receptor (ETAR), an endothelin-1 (ET-1) receptor,
is associated with guanine-nucleotide-binding (G) pro-
teins and plays important roles in different diseases,
such as intracranial aneurysm, mandibulofacial dysosto-
sis with alopecia, migraine with or without aura and
various cancers and so on.* It has been reported that
EDNRA is expressed in many human malignancies and
is closely associated with cell proliferation, invasion and
migration, metastasis and drug resistance.”* In addition,
the EDNRA/ET-1 axis participates in the reprogramming
of tumor-associated immune cells, such as neutrophils,9
dendritic cells (DC),'® tumor-associated macrophages
(TAM),'""'? tumor infiltrating lymphocytes (TIL)"® and
regulates the communication between tumor cells and
tumor microenvironment (TME).'* The existing body of
research on bladder cancer suggests EDNRA is one of
immune function-related genes, and has the potential to
assess prognosis and predict the efficacy of
immunotherapy.'> Wei et al. observed that EDNRA
expression can be downregulated by miR-200c in reg-
ulation of gastric carcinoma cells proliferation, apopto-
sis and invasiveness.'® However, the prognosis value of
EDNRA expression and its correlation with TME in
patients with STAD remains unclear.

Here we investigated the EDNRA expression in
STAD and its prognostic value in patients with STAD.
Then, gene set enrichment analysis (GSEA) of the
STAD data set from TCGA was applied to evaluate the
underlying mechanisms of EDNRA, and the correlation
between EDNRA expression and tumor infiltrating
immune cells (TIILs) and immune markers in the TME
were assessed. Finally, we systematically examined
mRNA expression level of EDNRA in numerous data-
bases and used qRT-PCR to verify the EDNRA expres-
sion in STAD cell lines.

Methods

Patient Data Sets

All raw data of STAD, with transcriptome RNA-seq data
and the corresponding clinical information, were down-
loaded from TCGA database (https://tcga-data.nci.nih.gov/

tcga/).17

Gene Set Enrichment Analysis (GSEA)

GSEA was conducted to identify potential biological pro-
cesses and pathways in high-risk groups in the “cluster
Profiler” R package.'®' The c¢2.cp.v7.2.symbols.gmt
(KEGG) and c5.all.v7.2.symbols.gmt (Gene ontology)
were downloaded from the Molecular Signatures
Database (MSigDB). Gene sets with |[NES|>1, NOM
p<0.05 and FDR<0.05 were considered as statistical
significance.

Immune Cells Infiltration of ssGSEA
Immune infiltration analysis of STAD was performed by
single-sample gene set enrichment analysis (ssGSEA) in
the “GSVA” R package,”® and the infiltration levels of 24
immune cell types?' were quantified from gene expression
profiles. In addition, a Spearman correlation was per-
formed to explore the association of immune cells infiltra-
tion with EDNRA expression and Wilcoxon rank sum test
was conducted to analyze the correlation between infiltra-
tion level of immune cells and EDNRA.

Cell Cultures

STAD cell lines MKN-45, MGC-803 and human normal
gastric epithelial cell line GES-1 were acquired from the
American Type Culture Collection (ATCC, Manassas, VA,
USA). All cells were cultured in RPMI-1640 Medium
(Life Technologies, Grand Island, NY, USA) supplemen-
ted with 10% fetal bovine serum (FBS, Life Technologies)
and antibiotics (100 units/mL penicillin and 100 ug/mL
streptomycin) at 37°C, 5% CO, in a humidified atmo-
sphere incubator.

Quantitative Real-Time Polymerase Chain
Reactions (qQRT-PCR) of Cell Lines

Total RNA was extracted from cell lines with TRIzol reagent
(Invitrogen, China) in accordance with the manufacturer’s
instructions. Using the PrimeScript RT Reagent Kit (Takara,
China), the RNA was reversely transcribed into cDNA, and
quantitative real-time PCR (qQRT-PCR) analyses were quanti-
fied with SYBR Green (Takara). The EDNRA expression was
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calculated based on 2 method with GAPDHJ as an inter-
nal reference. qRT-PCR primers used in this study were as
follows: EDNRA forward primer, 5'-
TCGGGTTCTATTTCTGTATGCCC-3'; EDNRA reverse
primer, 3'- TGTTTTTGCCACTTCTCGACG-5"; GAPDH
5'-GGACCTGACCTGCCGTCTAG-3';
3-GTAGCCCAGGATGCC

forward primer,
GAPDH
CTTGA-5".

reverse  primer,

Statistical Analysis

The EDNRA expression in patients with STAD was
assessed by using box plots compared with normal gastric
tissues of GTEx samples. The median method of EDNRA
expression was selected as the cut-off value. Then, the
association between clinical features and EDNRA expres-
sion in STAD were analyzed using Wilcoxon signed-rank
test and logistic regression. The overall survival (OS), free
progression (FP), post progression survival (PFS), between
the high and low EDNRA expression groups were ana-
lyzed using the Kaplan—Meier plotter (http://kmplot.com/

analysis/). A receiver operating characteristic (ROC) curve
was applied to assess the diagnostic value of EDNRA
expression, with the area under the ROC curve used as
the diagnostic value. Univariate and multivariate Cox ana-
lyses of TCGA-STAD dataset were performed to screen
potential prognostic factors. Subsequently, multivariate
Cox analysis was used to verify the independent prognos-
tic factors of EDNRA expression, and a nomogram was
constructed to predict 1-, 3- and 5-year OS for patients
with STAD. The EDNRA expression level in patients with
STAD was further verified in the Oncomine database
(https://www.oncomine.org/resource/main.html)* and
TIMER database (https:/cistrome.shinyapps.io/timer/).*>

Results
High EDNRA Expression is Correlated
with Clinicopathologic Features in

Patients with STAD

Compared between 375 STAD tissues and 32 adjacent
STAD tissues, we investigated the expression of EDNRA
in STAD patients, and found that EDNTA expression level
was significantly higher in STAD tissues than in adjacent
STAD tissues (P = 8.4e-04) (Figure 1A). Meanwhile,
different expression of EDNRA in normal samples of
GTEx combined adjacent STAD tissues and STAD sam-
ples were analyzed, and found that EDNRA was over-
expressed in STAD (P = 1.4e—19) (Figure 1B). However,

Among 27 STAD samples and matched adjacent samples,
EDNRA expression was increased in tumor tissues but
there was no significant difference (Figure 1C), that the
number of paired samples is not large enough to be sig-
nificant. Moreover, the receiver operating characteristic
(ROC) curve was carried out to analyze the effectiveness
of EDNRA expression in normal samples of GTEx com-
bined adjacent STAD tissues and STAD samples. The area
under curve (AUC) of EDNRA was 0.722, which sug-
gested high diagnostic value (Figure 1D).

Correlation Between EDNRA Expression

and Clinical Characteristics
The characteristics of 375 patients with STAD including
clinical and gene expression data were collected from
TCGA database. Based on the mean value of EDNRA
expression, the patients with STAD were divided into
high- and low-EDNRA expression groups (Table 1), and
then we conducted Wilcoxon signed-rank test and logistic
regression to analyze the correlation between EDNRA
expression and clinical characteristics. High EDNRA
expression significantly with
T classification (P = 3.7e-06), H. pylori infection (P =
3.7e-03) (Figure 2),
associated with other

was associated
0.03) and pathologic stage (P =

while it was not features

(Supplementary Figure 1). The results of univariate analy-

sis using logistic regression demonstrated that EDNRA
expression was correlated with poor prognostic clinical
characteristics in patients with STAD (Table 2). High
EDNRA expression was significantly correlated with gen-
der (OR = 2.042, 95% CI = 1.331-3.155, P = 0.001),
T classification (T3&T4 vs T2&T1: OR = 0.568, 95% CI
= 0.354-0.905, P = 0.018), H. pylori infection (OR =
0.235, 95% CI = 0.072-0.660, P = 0.009) and primary
outcome (PR&CR vs PD&SD: OR = 0.563, 95% CI =
0.336-0.935).

The Independent Risk and Diagnostic

Value of EDNRA Expression in STAD

The survival analysis of the TCGA-STAD dataset demon-
strated that high EDNRA expression was correlated with
poor OS (P = 0.011) (Figure 3A), and the results of
Kaplan—Meier plotter indicated that it was associated with
poor OS (P = 6.5e-06) (Figure 3B); poor (FP, P = 0.00029)
(Figure 3C) and poor (PFS, P = 3.8¢-06) (Figure 3D).
Univariate Cox analysis showed that high EDNRA expres-
sion was significantly correlated with poor OS (hazard ratio
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Figure | High EDNRA expression is correlated with clinicopathologic features in patients with STAD. (A) Wilcoxon signed rank sum test was used to analyze the difference
expression of EDNRA in STAD tissues and adjacent STAD tissues; (B) Wilcoxon signed rank sum test was used to detect the different expression of EDNRA in normal
samples of GTEx combined adjacent STAD tissues and STAD samples; (C) the different expression of EDNRA in 27 STAD samples and matched adjacent samples; (D) ROC
curve for EDNRA in normal samples of GTEx combined adjacent STAD tissues and STAD samples.

[HR] = 1.537, 95% CI = 1.105-2.139). Moreover, multi-
variate regression analysis further verified that EDNRA
expression was an independent prognostic factor for OS in
patients with STAD (HR = 2.414, 95% CI = 1.568-3.715,

P<0.001) (Table 3 and Figure 4). Then, the nomogram used
age, T, M, N classification, pathologic stage, residual tumor
and EDNRA to predict the 1, 3, 5-year OS in the TCGA-
STAD (Figure 5).
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Table | EDNRA Expression and
Clinicopathologic Characteristics of Patients with STAD

Correlation Between

Characteristic | Low Expression of High Expression of
EDNRA N(%) EDNRA N(%)
n 187 188
Age, n (%)
<65 82 (22.1%) 82 (22.1%)
>65 103 (27.8%) 104 (28%)
Gender, n (%)
Female 71 (18.9%) 63 (16.8%)
Male 116 (30.9%) 125 (33.3%)
Pathologic stage, n (%)
Stage | 33 (9.4%) 20 (5.7%)
Stage Il 54 (15.3%) 57 (16.2%)
Stage Il 72 (20.5%) 78 (22.2%)
Stage IV 18 (5.1%) 20 (5.7%)
T stage, n (%)
TI 14 (3.8%) 5 (1.4%)
T2 50 (13.6%) 30 (8.2%)
T3 84 (22.9%) 84 (22.9%)
T4 39 (10.6%) 61 (16.6%)
M stage, n (%)
MO 165 (46.5%) 165 (46.5%)
MI 13 (3.7%) 12 (3.4%)
N stage, n (%)
NO 54 (15.1%) 57 (16%)
NI 56 (15.7%) 41 (11.5%)
N2 39 (10.9%) 36 (10.1%)
N3 32 (9%) 42 (11.8%)
Histological type, n (%)
Diffuse Type 30 (8%) 33 (8.8%)
Mucinous Type 5 (1.3%) 14 (3.7%)
Not Otherwise 98 (26.2%) 109 (29.1%)
Specified
Papillary Type 2 (0.5%) 3 (0.8%)
Signet Ring Type 5 (1.3%) 6 (1.6%)
Tubular Type 47 (12.6%) 22 (5.9%)
Residual tumor, n (%)
RO 153 (46.5%) 145 (44.1%)
RI 6 (1.8%) 9 (2.7%)
R2 9 (2.7%) 7 (2.1%)
Histologic grade, n (%)
Gl 6 (1.6%) 4 (1.1%)
(Continued)

Table | (Continued).

Characteristic | Low Expression of

EDNRA N(%)

High Expression of
EDNRA N(%)

G2 81 (22.1%)
G3 97 (26.5%)

56 (15.3%)
122 (33.3%)

Reflux history, n (%)

No 98 (45.8%)
Yes 23 (10.7%)

77 (36%)
16 (7.5%)

Antireflux treatment, n (%)

No 73 (40.8%)
Yes 17 (9.5%)

69 (38.5%)
20 (11.2%)

H. pylori infection, n (%)

No 90 (55.2%)
Yes 7 (4.3%)

55 (33.7%)
1l (6.7%)

Barrett’s esophagus, n (%)

No 115 (55.3%) 78 (37.5%)
Yes I (5.3%) 4 (1.9%)
Primary therapy outcome, n (%)

PD 40 (12.6%) 25 (7.9%)
SD 8 (2.5%) 9 (2.8%)
PR 2 (0.6%) 2 (0.6%)
CR 114 (36%) 117 (36.9%)

Abbreviations: CR, complete response; PD, progressive disease; SD, stable dis-
ease; PR, partial response.

EDNRA-Related Signaling Pathways Based

on GSEA
To explore EDNRA-related signaling pathways, gene set

enrichment analysis (GSEA) was conducted. As shown in
Figure 5, we found that some immune-related signaling
pathways were enriched in EDNRA high expression phe-
notype (Figure 6).

Immune Cell Infiltration Analysis of
EDNRA in the TCGA-STAD

We further explored the association between EDNRA and
immune cell infiltration level quantified by ssGSEA in
STAD using Spearman correlation. The results showed
that high EDNRA expression was significantly positively
correlated with infiltration levels of natural killer (NK)
cells and macrophages (P<0.001, Figure 7).
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Figure 2 Box plot assessing EDNRA expression of patients with STAD according to different clinical characteristics. (A) T classification; (B) H. pylori infection; (C)

pathologic stage.

Expression Analysis of EDNRA by

Oncomine and TIMER Databases

We further verified the EDNRA expression by Oncomine
and TIMER databases, and the results of EDNRA expres-
sion in STAD were consistent with the above.
Interestingly, high EDNRA expression was also detected
in other tumors, including brain cancer, colorectal cancer,
kidney cancer and others (Figure 8).

EDNRA Overexpression in Gastric

Cancer Cell Lines by qRT-PCR
We examined the EDNRA expression in three STAD cell

lines (MKN-45, MGC-803), and the results showed that

EDNRA expression was significantly higher than that in
the normal gastric epithelial cell line GES-1 (Figure 9),
which is consistent with the results of TCGA-STAD.

Discussion

EDNRA, binding to EDNI, is part of the G protein-
coupled receptors and can regulate relevant signal path-
ways. The EDNI/EDNRA axis plays a major role in
cellular processes, such as cell growth, differentiation,
invasiveness, and tumor progression in several cancers.
Moreover, overexpression of EDNRA is involved in the
genesis and development of cancer. ET-1 and its receptors,
EDNRA and EDNRB, expressed in white blood cells and

Table 2 EDNRA Expression Associated with Clinicopathologic Characteristics (Logistic Regression)

Characteristics Total (N) Odds Ratio (OR) P value
Age (>65 vs <65) 371 1.313 (0.871-1.983) 0.194
Gender (Male vs Female) 375 2.042 (1.331-3.155) 0.001
Pathologic stage (Stage Il1&Stage IV vs Stage |&Stage II) 352 0.997 (0.655-1.516) 0.988
T stage (T3&T4 vs T2&T1) 367 0.568 (0.354-0.905) 0.018
M stage (M| vs MO) 355 0.946 (0.414-2.145) 0.893
N stage (NI vs NO) 208 0.895 (0.518—-1.544) 0.690
Residual tumor (RI&R2 vs RO) 329 1.312 (0.624-2.828) 0.477
Histologic grade (G2&G3 vs Gl) 366 1.551 (0.436-6.156) 0.502
Reflux history (Yes vs No) 214 0.673 (0.333-1.351) 0.266
H. pylori infection (Yes vs No) 163 0.235 (0.072-0.660) 0.009
Antireflux treatment (Yes vs No) 179 0.693 (0.333-1.435) 0.322
Barrett’s esophagus (Yes vs No) 208 0.827 (0.286-2.445) 0.723
Primary therapy outcome (PR&CR vs PD&SD) 317 0.563 (0.336-0.935) 0.027

Abbreviations: CR, complete response; PD, progressive disease; SD, stable disease; PR, partial response.
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Figure 3 The independent risk and diagnostic value of EDNRA expression in STAD. (A) The survival analysis of overall survival (OS) of TCGA-STAD database; (B) Kaplan—
Meier survival analysis of OS; (C) free progression (FP); (D) post progression survival (PPS).

macrophages, was involved in development of tumor and
tumor microenvironment through cell proliferation, apop-
tosis, migration, invasion, epithelial-mesenchymal transi-
tion, chemoresistance and neovascularization.”

In this study, we investigated the EDNRA expression
profile in various cancers using Oncomine and TIMER
databases. The results showed that EDNRA expression
was higher in brain, colorectal, gastric, and kidney cancer

than in adjacent normal tissues in two databases. In 2018,
Wei et al. found that miR-200c can downregulate
EDNRA expression in gastric carcinoma cells.'® The
potential prognostic value of EDNRA in patients with
STAD has not been evaluated. Therefore, we conducted
a comprehensive analysis to evaluate EDNRA expression
in prognosis of patients with STAD. In the present
research, we found that EDNRA expression was
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Table 3 Associations with Clinicopathologic Characteristics in STAD Patients Using Cox Regression

Characteristics Total(N) | Univariate Analysis Multivariate Analysis

Hazard Ratio (95% CI) | P value | Hazard Ratio (95% CI) | P value
Age (>65 vs <65) 367 1.620 (1.154-2.276) 0.005 1.681 (1.096-2.577) 0.017
Gender (Male vs Female) 370 1.267 (0.891-1.804) 0.188
T stage (T3&T4 vs T1&T2) 362 1.719 (1.131-2.612) 0.011 1.144 (0.561-2.334) 0.712
M stage (M| vs MO) 352 2.254 (1.295-3.924) 0.004 1.482 (0.662-3.321) 0.339
N stage (N1&N2&N3 vs NO) 352 1.925 (1.264-2.931) 0.002 1.948 (1.012-3.749) 0.046
Pathologic stage (Stage 11&Stage I11&Stage IV vs Stage I) | 347 2.247 (1.210-4.175) 0.010 1.238 (0.366—4.182) 0.731
Residual tumor (RI&R2 vs RO) 325 3.445 (2.160-5.494) <0.001 1.433 (0.780-2.631) 0.247
Reflux history (Yes vs No) 213 0.582 (0.291-1.162) 0.125
H. pylori infection (Yes vs No) 162 0.650 (0.279-1.513) 0.317
Barrett’s esophagus (Yes vs No) 207 0.892 (0.326-2.441) 0.824
Histologic grade (G2&G3 vs GI) 361 1.957 (0.484-7.910) 0.346
Antireflux treatment (Yes vs No) 179 0.756 (0.422—-1.353) 0.346
Primary therapy outcome (PR&CR vs PD&SD) 313 0.244 (0.168-0.354) <0.001 0.207 (0.132-0.324) <0.001
EDNRA (High vs Low) 370 1.537 (1.105-2.139) 0.011 2414 (1.568-3.715) <0.001

Abbreviations: CR, complete response; PD, progressive disease; SD, stable disease;

significantly higher in patients with STAD than in normal
gastric tissues, and the results have been confirmed by
RT-gPCR. KM-plotter analysis revealed that patients with
STAD had shorter OS, FP, PPS (P<0.001). Multivariate
Cox analysis further confirmed that high EDNRA expres-
sion was an independent risk factor for OS in patients

; PR, partial response.

with STAD. Moreover, high EDNRA expression was
correlated with clinicopathologic features in STAD,
including T classification, pathologic stage and H. pylori
infection. The result showed that high EDNRA expres-
sion was correlated with advanced gastric cancer, which

indicated that it may be a marker to identify early GC and
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Figure 4 A nomogram for predicting probability of patients with |-, 3- and 5-year overall survival (OS).
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Characteristics N (%) HR (95% CI) P value
Age (>65 vs. <=65) 367  1.681(1.096-2.577) —e—i 0.017
I
T stage (T3&T4 vs. T1&T2) 362 1.144 (0.561-2.334) —— 0.712
M stage (M1 vs. M0) 352 1.482 (0.662-3.321) IE—Q—! 0.339
N stage (N1&N2&N3 vs. NO) 352 1.948 (1.012-3.749) i—o—q 0.046
Pathologic stage (Stage 11&Stage 1l1&Stage IV vs. Stage I) 347 1.238 (0.366-4.182) i—:‘O—i 0.731
Residual tumor (R1&R2 vs. R0) 325 1.433 (0.780-2.631) I-E—.—! 0.247
Primary therapy outcome (PR&CR vs. PD&SD) 313 0.207 (0.132-0.324) @ E <0.001
EDNRA (High vs. Low) 370  2.414 (1.568-3.715) | —e——  <0.001
—t——T
o 1 2 3 4

Figure 5 Forest plot of the multivariate Cox regression analysis in TCGA-STAD.

advanced GC. It has been reported that the 5-year survi-
val rates were 89.6%/83.8% for stage 1A/B, however,
77.3%/69.1% for stage 1IA/B, 58.7%/44.1%/30.1% for
stage IIIA/B/C, and 13.4% for stage IV in Japan.** In
addition, high ENDRA expression was correlated with H.
pylori infection, which was suggested as a cause or co-
factor for GC, however, there are no reports of the asso-
ciation of EDNRA with H. pylori infection. What’s more
important, ROC analysis also confirmed the diagnostic
value. In recent years, there was no predictive nomogram
for STAD combining the EDNRA expression reported.
Therefore, a prognostic nomogram involving age, T, M,
N classification, pathologic stage, residual tumor and
EDNRA was constructed, which can be used by the
physician to improve the accuracy of identifying high-
risk patients.

In addition, we found that high EDNRA expression
was correlated with immunoregulatory interactions
between lymphoid and non lymphoid cells pathways,
killer cell

response, interleukin 1 receptor binding and pathways

natural activation involved in immune
in cancer by GSEA, which is involved in tumor micro-
environment (TME).>> Then, ssGSEA were used to
explore the association between EDNRA expression
and immune cell infiltration in STAD. Among the
immune cells subpopulations, B cells, T cells and sub-
sets including Thl, Th2, Thl17, Tth cells, and tumor-
associated macrophages (TAMs) play a major role in

gastric cancer.”® Numerous studies have showed that

EDNI and its receptors, EDNRA and EDNRB, take an
important role in the maturation and activity of different
immune cells, including DCs,'® TAM,'? and tumor-infil-
trating lymphocytes.'® Recently, it was reported that
EDNRA was
immune-related genes and closely related to tumor infil-

one of the survival-associated and
tration of macrophages in bladder cancer. Compared
with the low-EDNRA expression group, there were
more TAMs and NK cells enriching in high-EDNRA
expression group, indicating the innate immunity may
improve. Besides, NK cells and TAMs infiltrating in GC
have proinflammatory and immunosuppressive activity
TNF-o and IL-10.%°7"
Interestingly, macrophages can be activated by H. pylori

through producing IFN-y,

infection to induce tumor suppression,” which may be
an explanation of the association of high EDNRA
expression with H. pylori infection. However, the under-
lying mechanisms should be further explored.

There are some limitations in our study. Cell function
tests and validation of gastric cancer tissues which are
In addition, it

is possible that some biases caused by confounding factors

other solid evidence were lacking.

exist because of data from public databases.
To our best knowledge, it is the first research to inves-
tigate the prognostic value of EDNRA expression and
in STAD.
and

explore the immune-related mechanism
some limitations  exist,

of EDNRA in STAD

However, some

mechanisms require further

investigation.
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Figure 7 Immune Cell Infiltration Analysis of EDNRA in the TCGA-STAD. (A) The forest plot shows the correlation between EDNRA expression level and 24 immune
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Abbreviations: Tcm, Tcentral memory; Tem, Teffector memory; Tgd, Tgamma delta; Tfh, Tfollicular helper; NK, natural killer; pDC, plasmacytoid dendritic cells.

Conclusion

Collectively, our study demonstrated that overexpression
of EDNRA was correlated with poor prognosis in STAD
and considered as an independent factor in patients with
STAD. Moreover, immunoregulatory interactions between
lymphoid and non lymphoid cells pathways, natural killer

cell activation involved in immune response, interleukin 1
receptor binding and pathways in cancer may be regulated
by EDNRA in STAD, and high EDNRA was correlated
with NK cells and macrophages. High EDNRA expression
may be an independent prognostic biomarker and corre-
lated with immune infiltrates in stomach adenocarcinoma.
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Figure 8 EDNRA expression levels in different types of cancers. (A) Compared with adjacent tissues, increased or decreased expression of EDNRA in Oncomine. (B)
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Figure 9 qRT-PCR of EDNRA expression in STAD cell lines (MGC-803, MKN-45)
and human normal gastric epithelial cell line GES-1; *P < 0.05, ***P < 0.001.
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