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Abstract

Background: Cuproptosis is a recently discovered method of copper-induced cell death that serves an essential part in the
progression and spread of stomach adenocarcinoma (STAD). Multiple studies have found that IncRNAs, or long non-coding
RNAs, are strongly correlated with the outcome for STAD patients. However, the nature of the connection between cuproptosis
and IncRNAs in STAD is still not completely understood. Our study set out to create a predictive hallmark of STAD based on
IncRNAs associated with cuproptosis, with the hope that this would allow for more accurate prediction of STAD outcomes.

Methods: We retrieved the transcriptional profile of STAD as well as clinical information from The Cancer Genome Atlas
(TCGA). The cuproptosis-related genes (CRGs) were gathered through the highest level of original research and comple-
mented with information from the available literature. We constructed a risk model using co-expression network analysis, Cox
regression analysis, and least absolute shrinkage and selection operator (LASSO) analysis to identify IncRNAs associated
with cuproptosis, and then validated its performance in a validation set. Survival study, progression-free survival analysis
(PFES), receiver operating characteristic (ROC) curve analysis, Cox regression analysis, nomograms, clinicopathological
characteristic correlation analysis, and principal components analysis were used to evaluate the signature's prognostic utility.
Additionally, ssGSEA algorithms, KEGG, and GO were employed to assess biological functions. The tumor mutational burden
(TMB) and tumor immune dysfunction and rejection (TIDE) scores were utilized in order to evaluate the effectiveness of the
immunotherapy.

Results: In order to construct predictive models, nine distinct IncRNAs (AC087521.1, AP003498.2, AC069234.5, LINC01094,
AC019080.1, BX890604.1, AC005041.3, DPP4-DT, AL356489.2, AL139147.1) were identified. The Kaplan-Meier and ROC
curves, which were applied to both the training and testing sets of the TCGA, provided evidence that the signature contained
a sufficient amount of predictive potential. The signature was shown to contain risk indicators that were independent of the
other clinical variables, as demonstrated by the findings of a Cox regression and a stratified survival analysis. The ssGSEA
study provided additional evidence that predictive variables were highly connected with the immunological condition of STAD
patients. Surprisingly, the combination of high risk and high TMB reduced survival time for patients. A worse prognosis for
the immune checkpoint blockade response was also suggested by the fact that patients in the high-risk group had higher TIDE
scores.

Conclusion: The potential clinical uses of the identified risk profiles for the 10 cuproptosis-related IncRNAs include the as-
sessment of the prognosis and molecular profile of STAD patients and the creation of more targeted therapy strategies.
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Introduction

There are over a million new cases of stomach cancer each year,
making it a global health emergency [1]. Even though the rates
of both new cases and fatalities from gastric cancer are falling,
each year more than a million people are diagnosed and approx-
imately 760,000 lose their lives to the disease around the world
[2]. Stomach adenocarcinoma is the most prevalent histological
subtype of GC. Despite advances in treatment, such as systemic

chemotherapy, radiation, surgery, immunotherapy, and targeted
therapy, the overall survival rate for persons with STAD remains
unsatisfactory [3, 4]. Increasing data suggests that multigene sig-
natures can be used to stratify risk and predict outcome in STAD
[5-8]. For this reason, our goal is to identify a set of IncRNAs
that are significantly correlated with cuproptosis and utilize this
information to make predictions about patients' overall survival
following STAD diagnosis.
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Physiological processes that rely on copper include energy me-
tabolism, autophagy, and the response to oxidative stress [9].
But if the amount of copper in the body rises above what homeo-
static processes can handle, it could be hazardous [10]. Copper
levels are significantly elevated in the blood and tumor tissues
of cancer patients, and this has been demonstrated to encour-
age tumor development and spread [11, 12]. Newly discovered
copper-induced cell death was given the name "cuproptosis" in
a study that appeared in the journal Science [13]. As a result of
forming a covalent bond with lipoacylated components of the
tricarboxylic acid (TCA) cycle, copper induces a cascade of tox-
ic protein stress and, ultimately, cell death [14]. This exempli-
fies copper's tremendous anticancer potential in fighting cancers
with natural resistance to apoptosis.

In recent years, IncRNAs have gained prominence as key reg-
ulators of cellular biolog [15]. There is mounting evidence that
IncRNAs play a role in cancer both as oncogenes and as tumor
suppressors [16, 17]. In addition to controlling cell growth, dif-
ferentiation, invasion, and metastasis, they can also alter cancer
cells' metabolism [18-20]. It is unclear how copper regulates
death in malignancies, and research on the function of cupro-
ptosis-associated IncRNAs in STAD are inconsistent. Therefore,
the purpose of this bioinformatics-based work is to investigate
the function of IncRNAs involved in cuproptosis in STAD.

Materials and Methods

Data Collection

From the Cancer Genome Atlas database (TCGA, https://portal.
gdc.cancer.gov), we pulled RNA sequencing data and associat-
ed clinical information for 32 normal stomach tissues and 375
stomach adenocarcinoma samples. Extracting and normalizing
the RNA-seq data to the FPKM format was done in Perl (Straw-
berry-Perl-5.30.0.1; https://www.perl.org). The MAF-formatted
mutation data came from the TCGA database. Information about
the 19 genes involved with cuproptosis was gathered from both
primary and secondary resources.

Identification of Differently Expressed Cuproptosis-Associ-
ated Lncrnas

A total of 16876 IncRNAs were discovered in the TCGA-STAD
RNA-seq data by employing the GTF annotation files of human
IncRNAs downloaded from the GENCODE website (GEN-
CODE, https://www.gencodegenes.org/). Additionally, Pearson
correlation analysis was utilized to examine the co-expression
associations between CRGs and IncRNAs in STAD samples.
The threshold was set at |Coefficient| > 0.4 and p-value < 0.001.

Establishment and Validation of A Predictive Signature for
Prognosis

Utilizing the "caret" R package, the STAD samples were ran-
domly split into a training risk set and a test risk set. The Sig-
nature of IncRNAs involved in cuproptosis were constructed
using the train set and then validated using the test set and the
full dataset. Predictive value of IncRNAs was evaluated utilis-
ing univariate Cox regression analysis, and LASSO regression
analysis was used to choose the best collection of prognostic In-
cRNAs to incorporate into a model for assessing patient progno-
sis in STAD. The risk assessments were made using the follow-

ing calculator: Riskscore= (Coef,1, *, expression, IncRNA,1)
+(Coef,2, *, expression, IncRNA,2) +(Coef,n,* expression,In-
cRNA,n). Based on the training set's median Risk score, which
was used to classify the circumstance, the samples were labeled
as low-risk or high-risk. Kaplan-Meier curves were utilized to
evaluate overall mortality and progression-free survival rates
between high-risk and low-risk groups of STAD patients in the
training and testing sets. Area under the ROC curve (AUC) and
consistency index were used to evaluate the model's prediction
abilities for survival.

Construction of A Nomogram Using Riskscore and Clinical
Factors

To ascertain if the cuproptosis-related IncRNA signature had in-
dependent predictive relevance, univariate and multivariate Cox
regression analysis were performed. To calculate the 1-year,
3-year, and 5-year OS probabilities for patients with STAD, we
included clinical factors and used the "rms" R package to build
an outcome-related prediction nomogram and accompanying
calibration plots. The prediction effect was larger when the no-
mogram had a better prognostic ability, and the calibration curve
was closer to the 45°line.

PCA, GO, and KEGG Analysis

Principal component analysis (PCA) was used to identify the ex-
pression patterns of IncRNAs involved in cuproptosis for STAD
samples, allowing us to see the distribution of high- and low-
risk samples graphically. In addition, items from GO and KEGG
were found by evaluating differentially expressed genes (DEGs)
between high-risk and low-risk categories with the criteria of a
p-value of less than 0.05 and a log2FC of greater than 1. When
both the FDR and the p-value were less than 0.05, we concluded
that there was significant enrichment.

Single-Sample Immune Infiltration Level Analysis
Individual cancer samples were analyzed using the ssGSEA,
which applied gene signatures expressed by immune cell types.
We measured the enrichment scores of ssGSEA for distinct sub-
sets of immune cells, related functions, or pathways in order to
further investigate the association between Riskscore and these
elements of the immune system.

Tumor Mutation Burden and Tumor Immune Dysfunction
and Exclusion Score

To get at the mutation information, we used the Pearl program-
ming language after importing the somatic mutation data that we
had downloaded from the TCGA website. We evaluated TMB
and survival rates in high-risk and low-risk groups by assessing
and merging TCGA data with the "maftools" program. For the
purpose of assessing tumor immune dysfunction and exclusion,
we downloaded the TIDE scoring file from the TIDE website
(TIDE, http://tide.dfci.harvard.edu/). Furthermore, the IC50 val-
ues of medications currently used to treat STAD in both high-
and low-risk groups were predicted using the "pRRophetic" R
package.

Statistical Analysis
The following packages were used in R software (version
4.1.3), for data analysis and visualization purposes: “tidyverse”,
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“limma”, “pheatmap”,

CEINNT3

CE RT3

survival”, “survminer”, “ggalluvial”,
“dplyr”, “ggplot2”, “caret”, “glmnet”, “timeROC”, “ggExtra”,
“rms”, “pec”, “regplot”, “scatterplot3d”, “org.Hs.eg.db”, “clus-
terProfiler”, “enrichplot”, “DOSE”, “circlize”, “RColorBrew-
er’, “ComplexHeatmap”, “ggpubr”, “stringi”, “colorspace”,
“GSVA”, “GSEABase”, “reshape2”, “maftools”, “pRRophetic”.
When the p-value was less than 0.001 or 0.05, it was considered

significant.

Results

Prognosis-Related IncRNAs with Co Expression of Cu Pro-
ptosis

We identified 430 IncRNAs involved in cuproptosis based on
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a Pearson correlation analysis (|Coefficient| > 0.4 and p-value
< 0.001)(Figure 1A). Following a univariate Cox analysis (p
< 0.05), we identified 26 IncRNAs that were differentially ex-
pressed and found to be associated with prognosis: AC087521.1,
AP003498.2, AC069234.5, NCAMI1-AS1, LIMSI1-ASI,
LINC01094, AC090559.1, AC092042.1, AL049840.5, RHOQ-

AS1, ACO037198.1, DIRCI, AC019080.1, SLC6A1-ASI,
AC007390.1, BX890604.1, RASGRF2-AS1, LINCO01303,
AC005041.3, AC006033.2, DPP4-DT, AL356489.2,

AC022382.2, AL139147.1, VCAN-AS1, AC018752.1(Figure
1B).
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Figure 1: A. Genes and IncRNAs involved in cuproptosis are arranged in a Sankey diagram; B. Univariate Cox regression analysis;
C. The LASSO coefficient distribution of IncRNAs related with cuproptosis; D. The 10-fold cross validation of variable selection in
LASSO algorithm; E.Analysis of the relationship between IncRNAs and genes involved in cuproptosis.

Building a Signature of IncRNAs Involved in Cuproptosis

With the help of LASSO regression analysis, we were able to
develop a signature for predicting the prognosis of HCC cas-
es. Successful incorporation of 10 IncRNAs into a risk model
(Figure 1C-E). Riskscores for these ten IncRNAs (Tablel) were
computed by entering their respective coefficients into the fol-
lowing equation: riskscore = (0.1017 * AC087521.1 expression)
+(-0.0042 * AP003498.2 expression) +(-0.0085 * AC069234.5
expression) + (0.1088 * LINC01094 expression) + (0.2440 *

AC019080.1 expression) + (-0.0706 * BX890604.1) + (-0.0223
* AC005041.3) +(0.4741 * DPP4-DT) + (0.1234* AL356489.2)
+(0.0870 * AL139147.1). To determine if a patient was at high,
or low risk, we looked at their median threshold value. The
high-risk group saw far higher mortality than the low-risk group
across the board and in both training and validation sets (Figure
2A-L). The high-risk group also fared far worse than the low-
risk group in terms of progression-free survival in the training
set (Figure 3A).
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Table 1: List of IncRNAs and coefficient

IncRNA coefficient
ACO087521.1 0.1017
AP003498.2 -0.0042
AC069234.5 -0.0085
LINC01094 0.1088
AC019080.1 0.2440
BX890604.1 -0.0706
AC005041.3 -0.0223
DPP4-DT 0.4741
AL356489.2 0.1234
AL139147.1 0.0870
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Figure 2: A-C. Kaplan-Meier plots of overall survival time for individuals with STAD; D-F The distribution of overall survival
riskscore; G-I Survival status distribution; J-L Comparison heatmaps of train, test, and full datasets for 10 IncRNA expressions

between low- and high-risk groups.

Assessment of the Cuproptosis-Related IncRNAs Signature

Analysis of the ROC curve demonstrated the feasibility and ac-
curacy of employing the riskscore for OS prediction. One-year,
three-year, and five-year AUCs were 0.731, 0.723, and 0.747,
respectively (Figure 3B). Comparison to other clinicopatholog-
ical parameters, the riskscore's AUCs in the 5-years ROC of the
model were 0.731, demonstrating extraordinarily excellent pre-
dictive potential (Figure 3C). The risk model's 10-year C-index
was also significantly higher than the average of the other clin-

ical characteristics (Figure 3D). Using Cox regression analysis,
we looked at whether the predictive signature could be utilized
to predict the outcome of STAD patients independently. Patient
survival was found to be significantly predicted by stage and
riskscore in a univariate analysis of STAD cases (Figure 3E).
Multivariate analysis confirmed the statistical significance of the
association between age, stage, and riskscore, even after con-
trolling for confounding variables (Figure 3F).

Dearma J Cosmetic Laser Therapy, 2022

Volume 1 | Issue 1 | 45



- L

-
| ) -
PR T
.
l.'|.'| oy e .':ﬁ!
=i 1
i T — =
| R——
|
R
: F] ] 1 u B i
T pirn |
Murbes of peidnrg
< | LN
O T ] T P TR 0 v
C 24
2 Lo
-]
o o
o /
E = /
g . __x’ //
=] y F
4 — Rigk, AUCE0.731
o | Age, ALC=D 540
o i —— Gender, AUC=0.484
Grade, ALIC=0.5T8
= ] — Stage, AUC=0 %93
T T T T T T
0.0 02 0.4 06 048 1.0
1=-Specificity
iprraben A (ata '
E '
iy 0F O8N0 e GI) H
:
e GBS 108810 FI-1 2801 |_§_|
1
e [ 5 =1 A7) B —
.
Sl BT EERE- T ] \
.
sechoors  AQODT TSNS W) H —_—
r 1 T Ll 1
i 1 2 3 4
Hazwed rato

B 2
2 r,1:::'1'_
o i
S !—:z—"_"
£ 2
g
& =4
N s
o — AUC a1 yedrs: 0.731
AUC a1 3 years: 0.723
g —— AUC at & yoars: 0.747
= T T T T T T
o0 0.2 0.4 06 0.8 1.0
1=Bpecificity
D =

ar

Concordansa index
0.6

wi
L=
. S
= r
a
F e Hagard retia i
1
1
Ao [-1.:.] A TN D06 D) 'I.
1
i
[ UYL LR ] }*—|
1
i
e Qg 12S0Ee1TE i
i
1
Sy TR L E =2 L] -
1
1
rkSeore o000 RGAGHIET-SA ! P —
e ———
o 1 2 3 4 5
Hazard rabe

Figure 3: A. Comparison of low- and high-risk groups for progression-free survival among STAD patients, as measured by Ka-
plan-Meier curvest; B. Prediction accuracy over 1, 3, and 5 years using the ROC curves as the risk characteristics; C. Validity of the
risk model in comparison to clinicopathologic variables including age, gender, grade, and stage; D. Model risk's C-index curve; E.
Univariate Cox regression analysis; F. Multivariate Cox regression analysis.

Connection Between Different Clinicopathological Variables
and Signature

Patients with STAD were categorized by age, gender, stage, T,
N, and M to examine the relationship between the predictive sig-
nature and prognosis. Our signature performed well in predict-
ing outcomes for those who were younger than 65 (p < 0.001),
older than 65 (p <0.001), male (p <0.001), female(p <0.001), in
Grade 1-2 (p =0.003), in Grade 3(p <0.001), in MO (p <0.001),

in M1 (p = 0.025), in N1-3 (p < 0.001), in T3-4 (p < 0.001), in
Stage 1-2 (p = 0.007), in Stage 3-4 (p < 0.001), but it was less
effective for those in NO and T1-2 (p > 0.05) (Figure 4). Taken
together, these data suggest that the predictive signature can be
used to predict the prognosis of STAD patients independently of
clinicopathological variables.
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Figure 4: Kaplan-Meier survival graphs show differences in OS between high- and low-risk subgroups, stratified by age, gender,
grade, and TNM stage.

Nomogram-Based Validation of the Signature's Prognostic Value in STAD

We developed nomograms using clinical features and riskscore to predict 1-, 3-, and 5-year OS in STAD to verify the prognostic
value of cuproptosis-related IncRNA (Figure 5A). Both the data and the calibration curves showed a high degree of agreement
(Figure 5B).
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Figure 5: A.1-, 3-, or 5-Year Prediction of OS Using a Nomogram; B. Predicting OS over 1, 3, or 5 years using calibration plots.
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The Principal Component Analysis and Functional Enrich-
ment Analyses

We adopted PCA to compare high- and low-risk groups based
on four types of expression patterns: total gene expression pro-
files, cuproptosis genes, cuproptosis-related IncRNAs, and risk
models categorized by the expression profiles of 10 cupropto-
sis-related IncRNAs. The results showed that the 10 IncRNAs
linked with cuproptosis had the highest discriminating power
between low- and high-risk groups (Figure 6A-D). Gene expres-
sion was compared between high-risk and low-risk groups using
the IncRNA signature as a basis for differential analysis to gain
insight into the prognostic signature's underlying mechanism. To
begin, we screened out 202 DEGs using edgeR filtering (p-value
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< 0.05 and |log2FC| >= 1). We also conducted a GO and KEGG
analysis on these DEGs, and the results showed that the DEGs
were heavily implicated in biological processes (BP) related to
the musculoskeletal system, actomyosin structural organization,
and cellular component assembly during morphogenesis. Con-
tractile fiber, myofibril, and plasma membrane raft were identi-
fied as cellular components (CC) in the study. Receptor activator
activity, ligand activity, and heparin binding were shown to be
highly enriched upon examination of molecular function (MF)
(Figure 6E). The cGMP-PKG signaling route, the Calcium sig-
naling pathway, and the cAMP signaling pathway were all found
to be highly enriched in the data set used for the KEGG analysis
(Figure 6F).
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Figure 6: A. PCA of all genes; B. PCA of cuproptosis genes; C. PCA of cuproptosis-related IncRNAs; D. PCA of risk IncRNAs; E.

GO enrichment analysis; F. KEGG enrichment analysis.

Immune Cell Infiltration and Immune-Related Function

To further investigate the link between risk scores and im-
mune cells and functions, we analyzed the enrichment scores
of ssGSEA for several subgroups of immune cells, associated
functions, or pathways. The results showed that high- and low-
risk groups had markedly different numbers of activated den-
dritic cells (aDCs), B cells, CD8 T cells, DCs, immature DCs,
macrophages, mast cells, neutrophils, natural killer (NK) cells,
plasmacytoid dendritic cells (pDCs), T helper cells, T follicular

helper (Tth) cells, T helper type 1 (Thl) cells, tumor-infiltrating
(Figure 7A). Higher scores were found in the high-risk group for
the immune functions of antigen-presenting cell (APC) coinhi-
bition, APC costimulation, chemokine receptor (CCR), check-
point, cytolytic activity, human leukocyte antigen (HLA), in-
flammation promoting, parainflammation, T cell coinhibition, T
cell costimulation, type I IFN response, and type II IFN response
(Figure 7B).
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Figure 7: A.The ssGSEA method was utilized to determine the relative abundance of 16 distinct types of immune cells in high-risk
and low-risk populations respectively; B. Predictive signature's association with 13 immune-related functions. *p < 0.05; **p <

0.01; ***p < 0.001; ns, no significant.

TMB and TIDE
We obtained information on somatic mutations from the TGCA
database and compared the rates at which these mutations oc-
curred in high- and low-risk individuals. TTN, TP53, MUCI6,
LRPI1B, ARID1A, SYNE1, CSMD3, FAT4, FLG, and PCLO
were among the top 10 most mutated genes (Figure 8A-B). Most
often mutated genes in STAD include TP53, TTN, LRPI1B,
CSMD3, ARID1A, FAT4, FLG, and PCLO. In terms of TBM,
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there was a difference between the two groups that could be con-
sidered statistically significant (p < 0.05) (Figure 8C). In addi-
tion to this, the patients in the cohorts with the highest TMB and
the highest risk had the worse prognosis compared to the other
groups (Figure 8D-E). When comparing the high-risk and low-
risk groups, the high-risk group had considerably higher TIDE
scores (Figure 8F).
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Figure 8: A. Waterfall plots of high-risk somatic mutation characteristics; B. Low-risk somatic mutation characteristics; C. Differ-
ences in tumor mutation burden (TMB) between low- and high-risk groups; D. Differences in Kaplan-Meier (K-M) survival curves
between the two groups; E. Differences in K-M survival curves between the four groups; F. Differences in TIDE scores between the

two groups.

Drug Sensitivity Analysis

Our analysis of IC50 values for a variety of drugs revealed
striking differences in drug sensitivity between the low-risk and
high-risk groups. The high-risk group had much higher sensitiv-
ity to medications like cytarabine, saracatinib, pazopanib, and

dasatinib, as seen by their IC50 values being much lower than
the low-risk group's (Figure 9A-D). Since the IC50 values for
LAQ824, and FH535 were markedly reduced in the low-risk
group, we conclude that these drugs are more effective in this
population (Figure 9E-F).
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Figure 9: Drug sensitivity analysis

Discussion

“Cuproptosis” is a brand new and distinct method of cell death
that occurs as a result of the accumulation of copper within the
cell. This method leads to the accumulation of mitochondrial
lipoylated proteins as well as the disintegration of Fe-S clus-
ter proteins, both of which ultimately lead to the death of the
cell [13, 21]. Copper levels in the serum and tumor tissues of
individuals with breast, thyroid, lung, pancreatic, prostate, and
oral cavity malignancies have been shown to be dramatically
higher in recent studies. This may promote tumor development,
growth, angiogenesis, and dissemination [22-29]. For this rea-
son, research pertaining to cuproptosis is desperately required so
that it can be better understood.

It has been demonstrated that IncRNAs play a vital regulatory
role in STAD. One example is CASCI11, which promotes the
proliferation, migration, and invasion of gastric cancer cells
in vitro by altering the cell cycle pathway, another example is
EIF3J-DT, which develops chemoresistance in gastric cancer
by activating autophagy [30, 31]. Therefore, we developed a
cuproptosis-associated IncRNA signature to assess STAD pa-
tients' chances of survival. Overall, we isolated 430 unique In-
cRNAs associated with cuproptosis. Following this, we used
univariate Cox regression analysis and LASSO regression
analysis to identify 10 IncRNAs related to cuproptosis that

were strongly associated with OS, and we used this signature
to predict survival (AC087521.1, AP003498.2, AC069234.5,
LINCO01094, AC019080.1, BX890604.1, AC005041.3, DPP4-
DT, AL356489.2, AL139147.1).

LINCO01094 was identified to be overexpressed in many differ-
ent types of cancerous tissue, most notably glioblastoma, lung
adenocarcinoma, and colorectal cancer [32-34]. Poor prognosis
is related with high LINC01094 expression in gastric cancer,
and this may be due to its association with the epithelial-mesen-
chymal transition pathway and macrophage infiltration [35, 36].
Furthermore, LINC01094 regulated the signaling axis in a way
that enhanced tumorigenic and metastatic characteristics [37].
The remaining IncRNAs that were employed in our signature
have biological functions that have only infrequently been re-
ported or investigated in the past.

All of the STAD samples that were a part of the study were ran-
domly divided into the testing set and the training set in an equal
ratio so that the practical value of the signature could be demon-
strated. According to the AUC of the ROC charts, the signature
possessed an adequate level of predictive accuracy across all
three sets (train, test, and entire). In addition, we devised a no-
mogram to forecast the outcome of STAD patients' conditions.
The calibration curves demonstrated a very high level of con-
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gruence between the observed data and the expectations made.
When comparing low- and high-risk groups, PCA revealed
that the 10 IncRNAs linked to cuproptosis performed the best.
Among the KEGG pathways most heavily represented in cu-
proptosis-associated IncRNAs were the cGMP-PKG signaling
route, the Calcium signaling pathway, and the cAMP signaling
pathway. During various stages of human tumor development,
both the cGMP-PKG signaling route and the cAMP signaling
pathway have been found to contribute to carcinogenesis, sur-
vival, tumor growth, and metastasis [38-41].

Using ssGSEA, we found that the high-risk group had signifi-
cantly greater CD8+ T cells, macrophages, mast cells, and neu-
trophils. There was a negative correlation between the number
of CD8+ T cells infiltrating the bloodstream and the PFS and
OS of STAD, according to the studies. Patients with increased
CD8+ T cell densities also had higher PD-L1 expression, which
may point to an adaptive immunological resistance mechanism
[42]. A poor prognosis is observed in patients with gastric can-
cer who have an abundance of tumor-associated macrophages,
which may be due to the EMT phenomenon [43, 44]. Hematoge-
nous metastasis and a poor prognosis in individuals with gastric
cancer are linked to high mast cell densities, which in turn are
linked to angiogenesis and progression [45, 46]. Neutrophils in-
side a tumor microenvironment can increase gastric cancer cell
migration and invasion by inducing EMT through IL-17a sig-
naling. Patients with STAD who had a significant neutrophil in-
filtration had a dismal prognosis [47, 48]. High-risk individuals
tended to have worse antitumor immunity, as shown by greater
HLA and typel IFN response scores. This was in addition to the
already-mentioned increased tumor immune cell infiltration. As
aresult, diminished antitumor immunity may account for the ter-
rible outcome among the high-risk group.

It has been revealed that TMB can forecast how well tumor
patients would respond to immunotherapy [49]. The results of
this study showed an inverse relationship between risk score
and TMB, which may be connected to immunological effects.
Patients' responses to ICI treatment were evaluated using the
TIDE methodology [50]. Greater TIDE ratings were seen in the
high-risk group compared to the low-risk group, suggesting that
the latter may have a diminished response to ICI treatment. In
addition, Our findings suggested that Cytarabine, Saracatinib,
Pazopanib, and Dasatinib would be beneficial for patients in the
high-risk group.

Therefore, the 10IncRNA signature may be used as a predictive
tool for estimating the probability of survival for STAD patients
classified according to several clinicopathological risk factors.
On the other hand, there are caveats to our study. We need infor-
mation from other databases for external validation to evaluate
the predictive signature thoroughly. Furthermore, experimental
confirmation of the mechanism of the cuproptosis-related In-
cRNAs in STAD is required.
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