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Several studies have suggested that coatomer protein complex subunit beta 2 (COPB2) may act as an oncogene in various cancer
types. However, no systematic pan-cancer analysis has been performed to date. Therefore, the present study analyzed the potential
oncogenic role of COPB2 using TCGA (The Cancer Genome Atlas) and GEO (Gene Expression Omnibus) datasets. The majority
of the cancer types overexpressed the COPB2 protein, and its expression significantly correlated with tumor prognosis. In certain
tumors, such as those found in breast and ovarian tissues, phosphorylated S859 exhibited high expression. It was found that
mutations of the COPB2 protein in kidney and endometrial cancers exhibited a significant impact on patient prognosis. It is
interesting to note that COPB2 expression correlated with the number of cancer-associated fibroblasts in certain tumors, such
as cervical and endocervical cancers and colon adenocarcinomas. In addition, COPB2 was involved in the transport of
substances and correlated with chemotherapy sensitivity. This is considered the first pan-tumor study, which provided a
relatively comprehensive understanding of the mechanism by which COPB2 promotes cancer growth.

1. Introduction

Cancer is the leading cause of death in various countries
worldwide, and it is also an essential obstacle to increased
life expectancy. The latest statistics have shown that the bur-
den of cancer morbidity and mortality worldwide is con-
stantly increasing [1]. Tumor occurrence is complicated
and heterogeneous. With the improvement of the public
databases, such as TCGA and GEO, it becomes possible to
explore the correlation between genes and clinical prognosis
and their related signaling pathways through pan-cancer
expression analysis of specific genes [2–4]. In the present
study, TCGA and the GEO databases were used to extract
information from different tumors, which was used to con-
duct a pan-cancer analysis.

The coatomer protein complex subunit beta 2 (COPB2)
is encoded by a gene on chromosome 3q23. It is one of the

non-clathrin-coated vesicular coat subunits that form the
coatomer and play a role in membrane transport between
the endoplasmic reticulum and Golgi apparatus. COPB2
has a tryptophan-aspartate (WD) repeat sequence associated
with signal transduction, cell cycle regulation, and apoptosis
[5–8]. Increasing evidence has recently shown that COPB2
plays an important role in tumorigenesis. In several cancer
types, COPB2 expression is dysregulated, such as breast
[9], bile duct [10], and colon cancers [11]. Numerous exper-
imental studies have confirmed its tumor-promoting func-
tion. For example, COPB2 promotes cell proliferation
in vitro and tumorigenesis in vivo by inducing nuclear trans-
location of YAP1 in lung cancer cells [12].

The present study provides the first pan-cancer analysis
for COPB2 using TCGA and the GEO databases. We also
included gene expression, survival status, gene mutations,
protein phosphorylation, immune infiltration, cellular
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pathways, and chemotherapy sensitivity analyses in order to
explore the underlying molecular mechanisms of COPB2 in
the pathogenesis of various cancer types.

2. Materials and Methods

2.1. Gene Expression Analysis. Initially, the TIMER2 (Tumor
Immune Estimation Resource, version 2) web (http://timer.-
cistrome.org/->CANCER EXPLORATION->Gene_DE) was
used to assess COPB2 mRNA expression levels between dif-
ferent tumor tissues and the corresponding paracancerous
tissues derived from TCGA database. The GEPIA2 (Gene
Expression Profiling Interactive Analysis, version 2) [13]
web (http://gepia2.cancer-pku.cn/#analysis->Box Plot) was
used to acquire COPB2 mRNA expression level differences
between certain tumor tissues from TCGA database that
were not paired with normal tissues and the adjacent normal
tissues in the GTEx (Genotype-Tissue Expression) database.
The following parameter settings were applied: P value cut-
off = 0.01 and log 2FC ðfold changeÞ cut‐off = 1. In addition
to the mRNA expression levels in tissues, COPB2 mRNA
expression levels were assessed in more than one thousand
tumor cell lines by the Cancer Cell Line Encyclopedia
(CCLE) [14] web (https://www.broadinstitute.org/ccle).

In order to determine the difference in COPB2 protein
expression between cancer tissues and the corresponding adja-
cent tissues of different tumor types, protein expression anal-
ysis was performed on the CPTAC (Clinical Proteomic
Tumor Analysis Consortium) dataset using the UALCAN
[15] (http://ualcan.path.uab.edu/analysis-prot.html->CPTAC
analysis). COPB2 (NP_004757.1) expression was assessed
with regard to total protein or phosphorylated protein (phos-
phorylated at T828, S859, and S861 sites) levels between pri-
mary tumors and adjacent normal tissues. The available
datasets of the six tumors, including breast cancer, ovarian
cancer, colon cancer, renal cell cancer, endometrial cancer,
and lung adenocarcinomas, were selected. Moreover, the
expression levels of the COPB2 protein were assessed in other
tumor tissues by HPA [16] (https://www.proteinatlas.org/).

In addition, the “Stage Plot” module of GEPIA2 (http://
gepia2.cancer-pku.cn/#survival->Survival Analysis) was
used to explore the expression levels of COPB2 in various
cancer types at different pathological stages. A cut-off value
of 50% was used to divide the groups into the high-
expression and low-expression cohorts.

2.2. Survival Prognosis Analysis. The “Survival Map” module
of GEPIA2 (http://gepia2.cancer-pku.cn/#survival->Survival
Map) was used to estimate the OS (overall survival) and DFS
(disease-free survival) significance maps of COPB2 in all
TCGA tumors. A cut-off value of 50% was used to divide
the cohort into high-expression and low-expression groups.
Hypothesis testing was performed by the log-rank test.

2.3. Genetic Alteration Analysis. Genetic alterations of
COPB2 in pan-cancer, including somatic mutations, ampli-
fications, and profound deletions, were evaluated by the
cBioPortal for Cancer Genomics [17] (http://www
.cbioportal.org). The information of the COPB2 mutation

sites can be displayed in the “Mutations” module and in
the protein structure schematic or 3D (three-dimensional)
structure. Furthermore, OS, DFS, PFS (progression-free sur-
vival), and DSS (disease-specific survival) were obtained in
TCGA cases with or without COPB2 genetic alterations,
and Kaplan-Meier plots were generated with log-rank P
values.

2.4. Immunoinfiltration Analysis. The relationship between
COPB2 expression and immune infiltration was examined
in all TCGA tumors using the “Immunogene” module of
the TIMER2 web server. For this purpose, only cancer-
associated fibroblasts (CAFs) and CD8+ T cells were used
for analysis. Immune infiltration levels were estimated by
TIMER, XCELL, QUANTISEQ, MCPCOUNTER, EPIC,
CIBERSORT, and CIBERSORT-ABS algorithms. The
purity-corrected Spearman rank correlation test obtained P
values and partial correlation (cor) values. The data were
visualized as heat maps and scatter plots.

2.5. Functional Enrichment Analysis. Initially, the individual
protein name “COPB2” and the organism “Homo sapiens”
were searched using the STRING website [18] (https://
string-db.org/). Subsequently, the following parameters were
set: minimum required interaction score (“low confidence
(0.150)”), meaning of network edges (“evidence”), max
number of interactors to show (“no more than 50 interac-
tors”), and active interaction sources (“experiments”).
Finally, 50 proteins were obtained that could bind to
COPB2.

GEPIA2’s “Similar Gene Detection” module was used to
obtain the top 100 target genes associated with COPB2 in
TCGA dataset. In addition, Pearson correlation analysis of
selected genes was performed using GEPIA2’s “correlation
analysis” module. The P values and correlation coefficients
(R) are provided. Furthermore, heat maps were provided
for the selected genes using the “Gene_Corr” module of
TIMER2, which included the biased correlation (cor) and
P values calculated from Spearman’s rank correlation test
or a purity adjustment.

The genes interacting with COPB2 by Jvenn [19] were
cross-tabulated by an interactive Venn diagram viewer. In
addition, the two datasets were combined for Gene Ontology
(GO) analysis and KEGG (Kyoto Encyclopedia of Genes and
Genomes) pathway analysis with OmicShare tools (http://
www.omicshare.com/tools). GO and KEGG entries with a
false discovery rate (FDR) and corrected P values less than
0.05 were considered significantly enriched. The top 20 GO
and KEGG pathway terms were visualized as bubble plots.

3. Results

3.1. Analysis of COPB2 Expression in Tumor and Nontumor
Tissues. Initially, the expression pattern of COPB2 was ana-
lyzed in different cancer types derived from TCGA database
by the TIMER method. In Figure 1(a), COPB2 expression
was higher in BLCA (bladder urothelial carcinoma)
(P < 0:001), BRCA (breast invasive carcinoma), CESC
(cervical squamous cell carcinoma and endocervical
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Figure 1: Continued.
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adenocarcinoma) (P < 0:05), CHOL (cholangiocarcinoma),
ESCA (esophageal carcinoma), GBM (glioblastoma multi-
forme), HNSC (head and neck squamous cell carcinoma),
KIRC (kidney renal clear cell carcinoma) (P < 0:01), LIHC
(liver hepatocellular carcinoma), LUAD (lung adenocarci-
noma), LUSC (lung squamous cell carcinoma), PRAD (pros-
tate adenocarcinoma), STAD (stomach adenocarcinoma),
THCA (thyroid carcinoma), and UCEC (uterine corpus
endometrial carcinoma) than in the corresponding nontu-
mor tissues.

Subsequently, the differences in COPB2 expression were
assessed between normal tissues and DLBC (lymphoid neo-
plasm diffuse large B cell lymphoma) (P < 0:05), LGG (brain
lower grade glioma), LAML (acute myeloid leukemia),
SKCM (skin cutaneous melanoma), and THYM (thymoma)
tissues (Figure 1(b)).

Surprisingly, in LAML (P < 0:05), COPB2 expression
was low and differentially expressed in cancerous tissues.
Moreover, for other tumors, such as ACC (adrenocortical
carcinoma), HNSC (head and neck squamous cell carci-
noma), OV (ovarian serous cystadenocarcinoma), SARC
(sarcoma), TGCT (testicular germ cell tumors), and UCS
(uterine carcinosarcoma), nonsignificant differences were
obtained (Figure S1). The mRNA expression levels of
specific cancer cell lines were examined using the Cancer
Cell Line Encyclopedia (CCLE), and the data indicated
that COPB2 expression levels were highly expressed in
almost all tumor cell lines, notably neurological tumors
(Figure S2).

At the protein level, the results from the CPTAC dataset
indicated that the expression levels of total COPB2 protein
were higher in tissues of breast cancer, ovarian cancer, colon
cancer, clear cell RCC, UCEC, and LUAD than in nontumor
tissues (Figure 1(c), P < 0:001). In addition, data from the
Human Protein Atlas (HPA) indicated that COPB2 was sta-
bly expressed in almost all patients with thyroid, lung, colon,
head and neck, and breast cancers (Figure S3). In
conclusion, COPB2 indicated a pattern of upregulation in
the majority of the cancer types, suggesting that it may be
a potential tumor promoter.

The “pathological staging map” module of GEPIA2 was
applied to explore whether COPB2 expression may differ
in different pathological stages of tumors. The outcomes
indicated that COPB2 expression levels were significantly
associated with the clinical stage of the following cancer
types: LIHC (P = 0:0165), OV (P = 0:0347), and SKCM
(P = 0:0394) (Figure 1(d)). The expression levels of COPB2
continued to increase following the increase in the LIHC
and SKCM tumor grade, further emphasizing its potential
tumor-promoting function in these cancer types. However,
it is noteworthy that the expression levels of COPB2 were
decreased with the increasing tumor stage in OV patients.

3.2. Correlation between COPB2 Expression and Prognostic
Significance in Various Cancer Types. Considering the signif-
icant dysregulation of COPB2 expression in certain cancer
types and its correlation with the tumor stage, it was specu-
lated that this protein may be used as a cancer prognostic
indicator. The tumor samples were divided into high- and
low-expression groups based on the expression levels of
COPB2 and the association between COPB2 expression
and prognostic significance with different cancer types
derived from TCGA database. As shown in Figure 2(a), in
TCGA project, high expression of COPB2 was associated
with poor OS prognosis in KICH (P = 0:029), LGG
(P = 0:014), LIHC (P = 0:012), and PAAD (P = 0:016). The
data from DFS analysis (Figure 2(b)) indicated that high
expression of COPB2 was interrelated with poor prognosis
of TCGA cases with ACC (P = 0:012), BLCA (P = 0:015),
LGG (P = 0:03), MESO (P = 0:028), and PAAD (P = 0:044)
tumors. In contrast to these findings, low COPB2 expression
was associated with poor prognosis of OS for KIRC
(P = 0:0026) and poor prognosis of DFS for CHOL
(P = 0:038).

3.3. The Genetic Alteration of COPB2 in Pan-Cancer
Datasets. Subsequently, the genetic alterations of COPB2
were investigated among different cancer samples from
TCGA database. A relatively low overall mutation rate of
COPB2 was observed in all cancer types (less than 10%).
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Figure 1: Expression of the COPB2 gene in different cancer types and pathological tumor stages. (a) Analysis of COPB2 mRNA expression
in different tumors by TIMER2. ∗P < 0:05; ∗∗P < 0:01; ∗∗∗P < 0:001. (b) Differential mRNA expression of COPB2 in DLBC, LGG, THYM,
LAML, and SKCM versus the corresponding nontumor tissues in TCGA dataset. The box chart data are provided. ∗P < 0:05. (c) The protein
expression levels of COPB2 were analyzed in tumor and paracancerous tissues of several cancers (breast cancer, colon cancer, clear cell RCC,
LUAD, ovarian cancer, and UCEC) by the CPTAC dataset. (d) In addition, the differences in COPB2 expression levels were analyzed in the
pathological stages of different tumors (LIHC, OV, and SKCM). Log2 ðTPM + 1) was used for logarithmic analysis.
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As shown in Figure 3(a), the highest frequency of COPB2
alterations (>5%) was observed in UCEC patients with a
“mutation” as the primary feature, followed by BLCA. The
“amplification” type of CNA was the main type of LUSC,
and the frequency of change was approximately 8%. The
cBioPortalOncoprint indicated that amplification was the
main type of mutation noted in COPB2 (Figure S4).

Although a mutational hotspot for COPB2 was not iden-
tified in the pan-cancer dataset, the highest alteration fre-
quency in the COA region was identified in the 3D model
of COPB2 (Figures 3(b) and 3(c)). Furthermore, the poten-
tial association between COPB2 gene alterations and the
prognosis of different cancer patients was explored. The
image in Figure 3(d) indicated that COPB2-altered UCEC
patients indicated an improved prognosis in PFS (progres-
sion-free survival) (P = 0:0475), but not DFS (P = 0:0505),
compared with those noted in COPB2-unaltered cases. Con-
versely, patients with COPB2 alterations in kidney cancer
exhibited worse prognosis in terms of OS (P = 2:49e − 7),
DFS (P = 1:74e − 8), PFS (P = 1:558e − 5), and DSS
(P = 8:62e − 8). The aforementioned data suggested that the

presence of mutations in the COPB2 gene differed with
regard to the prognosis of patients with various cancer types.

3.4. Analysis of Protein Phosphorylation Levels of COPB2.
The differences in the levels of COPB2 phosphorylation
between tumor tissues and the corresponding normal tissues
were examined. Four types of cancers (breast cancer, colon
cancer, OC, and UCEC) were analyzed using the CPTAC
dataset. Figure 4(a) indicates three COPB2 phosphorylation
sites. The S859 and T861 sites indicated higher phosphoryla-
tion levels in OV and breast cancer tissues compared with
those noted in normal tissues, while the opposite results
were obtained in colon cancer samples (Figures 4(b)–4(d)).
In addition, the T828 locus was also expressed at signifi-
cantly increased levels in UCEC (Figure 4(e)).

3.5. Analysis of Protein Methylation Expression of COPB2.
Furthermore, the differences in COPB2 methylation levels
between tumor tissues and corresponding normal tissues
were assessed. Supplemental Figure S5 demonstrates that
the methylation levels of COPB2 were reduced in tumor
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Figure 2: The relationship between the expression of COPB2 and the prognosis of cancer types. The overall survival (a) and disease-free
survival (b) of diverse cancer types were assessed based on COPB2 expression in TCGA database. Moreover, the data indicated several
Kaplan-Meier curves that produced conclusive results.
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Figure 3: Continued.
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tissues compared with those noted in normal tissues (BLCA,
HNSC, KRIP, LIHC, PRAD, TGCT, and UCEC) (P < 0:05).
This finding warrants further investigations in order to
explore the potential role of COPB2 methylation in
tumorigenesis.

3.6. Relationship between COPB2 Expression and Immune
Infiltration in Cancer. As an essential component of the
tumor microenvironment, tumor-infiltrating immune cells
are closely associated with tumorigenesis, progression, or
metastasis. Tumor-associated fibroblasts in the tumor
microenvironment stroma have been reported to regulate
the functions of a variety of tumor-infiltrating immune cells.
Therefore, it is necessary to discuss the relationship between
COPB2 expression and pro/antitumor immune compo-
nents. In the present study, a total of seven algorithms

(EPIC, MCPCOUNTER, CIBERSORT, CIBERSORT-ABS,
QUANTISEQ, XCELL, and TIDE) was used to explore the
underlying association between different levels of immune
cell infiltration and COPB2 expression in different cancer
types derived from TCGA database. Six algorithms (EPIC,
MCPCOUNTER, CIBERSORT, CIBERSORT-ABS, QUAN-
TISEQ, and XCELL) were used to quantify the density of
CD8+T cells in each cancer type. Subsequently, correlation
analysis was performed with the expression levels of COPB2.
An overall negative correlation between CD8+T cells and
COPB2 expression was noted in pan-cancerous tissues, with
the exception for DLBC, LGG, and UVM (Figure S6).
Cancer-associated fibroblasts (CAFs) are often considered
to exert protumorigenic properties. Based on these three
algorithms (EPIC, MCPCOUNTER, and TIDE), the
analysis indicated that COPB2 expression and CAF
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Figure 3: Mutation characteristics of COPB2 in various cancer types. The mutation types of different tumors (a) and the frequency of
mutation sites (b) were displayed using the cBioPortal tool. (c) In addition, the analysis indicated the most frequent mutation sites
(D399N/Y) in the 3D structure pattern of the COPB2 coatomer region. Possible relationships between mutational status and overall,
disease-specific, disease-free, and progression-free survival of UCEC and KIRC (d) were analyzed.
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abundance were positively correlated in the majority of the
cancer types (Figure 5(a)). As shown in Figure 5(b),
COPB2 expression was positively associated with the
infiltration of cancer-associated fibroblasts in CESC,

COAD, GBM, HNSC, LGG, LIHC, LUAD, MESO, OV,
PAAD, READ, SARC, THYM, and UCS cancer types
derived from TCGA database. The aforementioned tumor
scatter plot data were obtained using one algorithm
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Figure 4: Analysis of COPB2 protein phosphorylation in various cancer types. (a) Three phosphorylated protein sites (T828, S859, and
T861) of COPB2 were confirmed using the cBioPortal tool. (b–e) The expression levels of the COPB2 phosphoprotein were examined
between tumor tissues and the corresponding normal tissues using UALCAN software. Furthermore, several box plots were produced
demonstrating significant results regarding the association of COPB2 expression and the incidence of several cancer types (ovarian
cancer, colon cancer, breast cancer, and UCEC).
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Figure 5: Continued.
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(Figure 5(b)). For example, based on the MCPCOUNTER
algorithm, the COPB2 expression of CESCs was positively
associated with the infiltration level of cancer-associated
fibroblasts (cor = 0:199, P = 9:86e − 4).

3.7. Enrichment Analysis of COPB2 and Related Proteins. To
further explore the potential molecular mechanisms of
COPB2 in tumorigenesis, relevant genes targeting COPB2
expression were selected and a string of enrichment analysis
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Figure 5: The relationship between COPB2 expression and immune infiltration of cancer-associated fibroblasts (CAFs). (a) Three
algorithms (EPIC, MCPCOUNTER, and TIDE) were used to investigate the possible relationship between COPB2 expression and
infiltration of cancer-associated fibroblasts in various cancer types. (b) Moreover, the results yielded appropriate conclusions.
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was performed. Using the STRING tool, 50 binding proteins
were identified for the COPB2 gene, and Figure 6(a) indi-
cates the network of the interactions of these genes. Subse-
quently, the GEPIA2 tool was used to assess all TCGA
tumor expression data in order to obtain the top 100 genes
associated with COPB2 expression. As shown in
Figure 6(b), COPB2 expression levels were associated with
ACBD3 (acyl-coenzyme A-binding domain containing 3
protein) (R = 0:7), EIF2AK3 (eukaryotic translation initia-
tion factor 2-alpha kinase 3) (R = 0:67), KPNA1 (karyo-
pherin alpha 1) (R = 0:69), PRRC1 (proline-rich coiled-coil
1) (R = 0:67), and SLC33A1 (acetyl-CoA transporter)
(R = 0:7) (all P < 0:001). In most detailed cancer types, the
corresponding heat map further demonstrated a positive rela-
tionship of COPB2 with the aforementioned five genes
(Figure 6(c)). The aforementioned two datasets exhibited 3
members in common, namely, COPA (coatomer subunit alpha),
COPB1 (coatomer protein complex, subunit beta 1), and
COPG1 (coatomer protein complex subunit γ1) (Figure 6(d)).

These two datasets were joined for KEGG and GO
enrichment analyses. GO pathway analysis indicated that
COPB2 was mainly associated with substance transport,

such as “retrograde vesicle-mediated transport, Golgi to
ER,” “ER to Golgi vesicle-mediated transport,” “Golgi vesicle
transport,” and “intracellular transport” (Figure 6(e)). The
KEGG data in Figure 6(f) suggested that the effects of
COPB2 on tumorigenesis may be associated with “patho-
genic Escherichia coli infection,” “gap junction,” and “pro-
tein processing in the endoplasmic reticulum.”

The GSCALite webserver was used to analyze the associ-
ation between COPB2 and drug sensitivity. As shown in
Supplemental Figure S7, high COPB2 expression levels
were associated with high sensitivity to vorinostat, NPK76-
II-72-1, GSK1070916, TPCA-1, and navitoclax and
conversely with low sensitivity to TGX221 and docetaxel.

4. Discussion

In the 21st century, cancer is considered a main factor
responsible for patient death globally. The rapid increase in
cancer incidence and mortality has led to the development
of effective tumor prevention and intervention strategies. A
limited number of studies in recent years have reported the
relationship between COPB2 and specific common diseases
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Figure 6: Enrichment analysis of the COPB2 gene. (a) A total of 50 proteins that bind to COPB2 were identified using the STRING tool. (b)
In addition, 100 genes associated with COPB2 were acquired from TCGA database, and the data demonstrated the relevance of five genes
(ACBD3, EIF2AK3, KPNA1, PRRCC1, and SLC33A1) interacting with COPB2. (c) The association of 5 genes with the incidence of various
cancer types was examined. (d) The cross-tabulation of the genes was obtained from these two datasets, and GO analysis (e) and KEGG
pathway analysis (f) were performed.
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[20], notably cancer [21]. Whether COPB2 can play an
important role in different cancer types via specific mecha-
nisms remains to be studied. However, a potential interac-
tion has not been previously reported between COPB2
expression and pan-cancer. Therefore, the current study
examined COPB2 gene expression in 33 different cancer
types based on TCGA, GEO, and CPTAC database data
combined with molecular features of gene expression, gene
mutation, or protein phosphorylation in a comprehensive
manner.

Previous studies have shown that COPB2 is abnormally
expressed in the vast majority of tumors and that it is related
to the poor prognosis of patients. In a recent liver cancer
study, the database of specific patient data was used and
the data demonstrated that patients with high COPB2
expression exhibited a poorer prognosis [22]. In the present
study, the GEPIA2 tool was used to assess the association of
the OS and DFS in patients with high COPB2 expression in
pan-cancer tissues. Poor prognosis was associated with low
survival and high COPB2 expression. However, specific
exceptions were noted, such as the ability of high COPB2
expression to predict improved OS in KIRC.

The present study demonstrated that COPB2 could
affect multiple mechanisms that participated in tumor pro-
gression. The first is the mutation-driven mechanism. The
analysis indicated that the frequency of missense mutations
was highest in UCEC, whereas the frequency of amplifica-
tion mutations was the highest in LUSC. In addition,
COPB2 mutations affected patient prognosis; in UCEC,
COPB2 mutations prolonged PFS, whereas in KIRC, COPB2
mutations significantly decreased OS, PFS, DFS, and DSS.
This result led to the conclusion that low COPB2 expression
was associated with poor prognosis of KIRC patients, which
may be caused by gene mutations.

The underlying molecular mechanism of COPB2 was
assessed in breast and colon cancers, OV, and UCEC with
regard to total and phosphorylated protein levels. The results
indicated that the phosphorylation sites of COPB2 exhibited
an increasing trend in breast cancer, OV, and UCEC,
whereas a decreasing trend was noted in colon cancer. How-
ever, the correlation between COPB2 phosphorylation mod-
ification and tumorigenesis has not been previously
reported, and additional experiments are urgently required
to explore this hypothesis. In addition to the level of COPB2
phosphorylation, the correlation between COPB2 methyla-
tion and tumor incidence was examined. COPB2 methyla-
tion levels were significantly reduced in BLCA, HNSC,
KRIP, LIHC, PRAD, TGCT, and UCEC. It is well known
that the immune microenvironment plays a significant role
in both cancer progression and elimination [23]. The results
of the present study further suggest for the first time the link
between COPB2 expression and the immune infiltration of
cancer-associated fibroblasts in certain tumors.

Finally, the current analysis aided the identification of
the underlying functional role of COPB2 in tumors. By using
GO and KEGG analysis, the data indicated that COPB2
mainly played a role in protein transport. This was not sur-
prising since COPB2 acted as a subunit of the COPI complex
participating in membrane and protein reverse transport

between the endoplasmic reticulum and the Golgi apparatus
[24, 25]. This function of COPI plays a necessary role in can-
cer development. For example, the epidermal growth factor
receptor (EGFR) is localized in the nucleus, and nuclear
translocation of EGFR is dependent on COPI transport
[26], which is involved in DNA repair, transcriptional regu-
lation, cell proliferation, and other processes. In addition,
COPI is also involved in the drug delivery pathway to the
cell interior, which is one of the possible reasons for the
association of COPB2 with drug sensitivity [27]. However,
the correlation of COPB2 with drug sensitivity has not been
previously reported; therefore, it is of great interest to deter-
mine the relationship between COPB2 and drug sensitivity.
The relationship between COPB2 and certain drugs was also
explored at a preliminary level. This can be used as a future
reference for subsequent experiments.

The present study has some limitations. The majority of
the conclusions was drawn by bioinformatic analysis. There-
fore, the current study lacked a rigorous mechanistic expla-
nation supported by experimental data, and further studies
are required to validate these results and investigate the bio-
logical functions of COPB2 in various tumors. For this pur-
pose, a large sample size and independent validation of these
findings would be required in order to produce reliable and
generalizable conclusions.

5. Conclusions

In conclusion, the first pan-cancer analysis of COPB2 indi-
cated that COPB2 expression was significantly correlated
with prognosis of cancer patients, genetic alteration,
immune cell infiltration, and drug sensitivity in various
tumors. COPB2 acted as a tumor promoter in the majority
of the tumors investigated and can be a potential marker
of cancer prognosis. This contributes to our understanding
of the role of COPB2 in tumorigenesis. In future research,
we should explore the mechanisms by which COPB2 pro-
motes tumorigenesis, such as gene mutations, gene modifi-
cations, and related signaling pathways. In terms of cancer
treatment, we should focus on exploring the role of COPB2
in immunotherapy and targeted therapy.
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