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Background: The role of adenylate cyclase 7 (ADCY?7) in cancer is still unclear. This study
analyzed the interrelationship between the expression and immune function of ADCY7.
Methods: ADCY7 expression in multiple human cancers was analyzed using the databases
of Genotype-Tissue Expression Project (GTEx), Cancer Cell Line Encyclopedia (CCLE),
and The Cancer Genome Atlas (TCGA). Correlations among ADCY7 gene expression,
mismatch repair (MMR) gene expression, and DNA methyltransferase (DNMT) expression
were assessed using Spearman correlation analysis. Univariate survival analysis and Kaplan—
Meier (KM) curve were used to examine the effect of ADCY7 expression on prognosis. The
Tumor Immune Estimation Resource (TIMER) database was used to evaluate the relation-
ship between ADCY7 gene expression and tumor immune invasion or immune checkpoint
gene (ICG) expression.

Results: ADCY7 was abnormally expressed in multiple human cancers and was correlated
with MMR genes and DNMT expression. Univariate survival analysis and KM curve showed
that ADCY7 expression influences the overall survival (OS) of six types of cancer, disease-
specific survival (DSS) of eight, and progression-free interval (PFI) of three. The high
expression of ADCY7 in OS, DSS, and PFI was strongly associated with poor outcomes
in patients with breast cancer and lung squamous cell carcinoma. ADCY7 expression was
strongly associated with immune cell infiltration and ICG expression.

Conclusion: The results of this study indicated that ADCY7 may be a prognostic biomarker
of tumorigenesis. The study may also provide a new perspective on the role of ADCY?7 in
human cancers.

Keywords: adenylate cyclase 7, ADCY7, prognosis, immune infiltration, pan-cancer

analysis, biomarker

Introduction

Adenylate cyclase 7 (ADCY7) encodes a membrane protein that is a member of the
adenylate cyclase family. It promotes transduction of extracellular signals into
intracellular reactions.! Studies have reported that ADCY7 can catalyze the gen-
eration of cyclic adenosine monophosphate (cAMP) from adenosine triphosphate
(ATP).** ADCY7 plays a critical role in nervous system diseases, inflammatory
responses and immune responses.* ® Studies have shown that the adenylate cyclase
gene family plays a key role in tumor development. For example, ADCY?2 is
associated with the prognosis of malignant melanoma and colorectal cancer,’
while ADCY4 and ADCY?7 are associated with poorer prognosis of acute myeloid
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leukemia.® Among the members of the adenylate cyclase
family, the function of ADCY1 in tumors have been
widely investigated. ADCY1 was highly expressed and
demonstrated a poorer prognosis in most cancers.’
However, no pan-cancer analysis was performed on the
association of ADCY7 with multiple tumor types.

Cancer is one of the major public problems threatening
global health. This threat may be attributed to the increas-
ing incidence of malignant tumors in patients with cancer.
This increase is influenced by factors such as unhealthy
lifestyle, genetic makeup, and living environment of the
patients. Even in countries with very advanced medical
technology, the treatment success rate for patients with
cancer is very low,'® which is attributed to genetic altera-
tion, tumor immunity, tumor recurrence, and prognosis.
Thus, investigating their mechanisms was thought to
improve cancer diagnosis and treatment. Given the com-
monality and uniqueness of tumor formation and develop-
ment, analyzing the pan-cancer expression of any genes
that may influence cancer occurrence and development is
necessary, to evaluate the association of such genes with
clinical prognosis and molecular mechanisms.

In this study, The Cancer Genome Atlas (TCGA) and
other tumor research databases, such as the Genotype-
Tissue Expression Project (GTEx), Cancer Cell Line
Encyclopedia (CCLE), cBioPortal, and Tumor IMmune
Estimation Resource (TIMER), were used for the first
time to access a pan-cancer analysis of ADCY7. Various
factors were considered, including genetic alterations,
DNA methylation, gene expression, immune infiltration,
survival status, and related signaling pathways, in explor-
ing the specific mechanisms of ADCY7 in the tumorigen-
esis and progression of different cancers. The results of
this study revealed that ADCY7 might be significant in
tumorigenesis and immune infiltration and may serve as
a prognostic biomarker in many cancers.

Methods
Analysis of ADCY7 Expression in Human

Cancer

The GTEx database contains the RNA-sequencing (RNA-
"' GTEx shares its data
resource on the differences in gene regulation between tis-

seq) data from normal tissues.

sues and between individuals, which primarily involve tis-
sue-specific gene expression and identification of the
associations of gene expression levels in different tissues.
In this study, the GTEx database was used to extract the

ADCY7 expression data of 31 normal tissues. In addition, the
CCLE database contains information on gene expression,
methylation, gene mutation, and copy number variation in
cancer cells. This database was used to obtain the ADCY7
expression data of 21 tumor cell lines. TCGA database con-
tains bioinformatics data, such as mRNA/microRNA expres-
sion profiles, copy number variation, and mutations of related
cancer genes. In this study, GTEx and TCGA data were
combined to perform the differential analysis of ADCY7
expression between cancer tissues and normal tissues. The
expression data were normalized through log2 conversion.

Genetic Alteration Analysis of ADCY7 in

Human Cancer

The cBioPortal is a cancer research database that can help
in cancer tissue and cytology analysis regrading molecular
data recognition and understanding of genetics, epige-
netics, gene expression, and proteomics.'” This database
was used to analyze genetic alteration characteristics,
including missense mutation with uncharted significance,
copy number amplification, deep deletion, and mRNA
upregulation of ADCY7.

Relationship Between ADCY7 Expression
and the Expression of Mismatch Repair
(MMR) Gene and DNA Methyltransferase
(DNMT) Expressions

The MMR system is a safety guarantee system used in
repairing DNA base pair mismatch in human cells."® Tt
helps maintain the integrity and stability of the genetic
material and prevents genetic mutation. TCGA database
was used to extract the expressions of MMR genes, includ-
ing MLH1, MSH2, MSH6, PMS2, and EPCAM, to ana-
lyze the relationship between MMR gene expression and
ADCY7 expression using Spearman correlation analysis.
DNA methylation, a relatively stable modification state, is
an important epigenetic mechanism that can be inherited
by the new offspring DNA during replication through
DNMT.'"" DNA methylation is a common and normal
modification of eukaryotic cells and a major epigenetic
form of gene expression regulation in mammals.'>'® The
expressions of four DNMTs, namely, DNMT1, DNMT?2,
DNMT3A, and DNMT3B, were downloaded from TCGA
database to perform the relationship analysis between
DNMT expression and ADCY7 expression by Spearman
correlation analysis.
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Relationship Between ADCY7 Expression
and Tumor Mutational Burden (TMB) and
Microsatellite Instability (MSI) in Cancers

TMB is associated with overall survival (OS) after immu-
notherapy for various cancers, suggesting that TMB can be
used as a biomarker to predict the efficacy of immune
checkpoint inhibitor therapy.'”'® MSI is defined as the
occurrence of new  microsatellite  alleles  at
a microsatellite locus in tumors as a result of the insertion
or deletion of duplicate units, compared with normal
tissues.'® MSI associated with DNA MMR defects is an
important clinical tumor marker. In this study, the relation-
ship between ADCY7 expression and TMB and MSI was

investigated using Spearman correlation analysis.

Immune Correlation Analysis

The TIMER database is a free and publicly accessible
database where immune cell infiltration in tumor tissues
is detected using RNA-seq data.’* Tumor-infiltrating
immune cells are critical to the spread of cancer. In rumors
macrophages and monocytes may serve as specific bio-
markers for cancer, helping physicians develop novel can-
cer diagnostic and therapeutic strategies. In this study, the
TIMER database was used to investigate the relationship
between ADCY7 expression and immune infiltrates based
on all TCGA cancers. The relationship between ADCY7
expression and six types of immune cells was evaluated
using Spearman correlation analysis.

Survival Prognosis Analysis

TCGA database also contains clinical data on a variety of
human cancers, including information on the patients’
prognosis. This information, including OS time, disease-
specific survival (DSS) time, and progression-free interval
(PFI) time, was downloaded from TCGA database. The
relationship between prognosis and ADCY7 expression
was investigated in 33 types of cancer. The forest plots
and Kaplan—Meier (KM) curves were used to present the
results.

ADCY7-Correlated Gene Functional

Enrichment Analyses

The STRING database is another free and publicly acces-
sible database that can be used to explore protein-protein
interactions.?’ First, the top 50 genes closely correlated
with ADCY7 were screened by the STRING database. The
thresholds set were set as follows: the organism was Homo

sapiens, the minimum interaction score was 0.9, the mean-
ing of network edges was evidence, the maximum number
of interactors to show was less than 50. Moreover,
ADCY7 and its correlated genes were enriched and ana-
lyzed using the “clusterProfiler” package in R software for
Gene Ontology (GO) and Kyoto Encyclopedia of Genes

and Genomes (KEGG) pathways, respectively.?**>

Statistical Analysis

Kruskal-Wallis test was used to analyze ADCY7 expres-
sion levels in different normal tissues and different tumor
cell lines. Differences in ADCY7 expression levels in
tumor tissues and normal tissues were evaluated by #-test.
Univariate survival analysis was used to analyze the cor-
relation of ADCY7 expression and patients’ survival. KM
methods were employed to compare survival by different
levels of BRAP expression. Spearman correlation analysis
was performed between BRAP expression and MMR gene
mutation level, methyltransferases level, and immune
checkpoint marker level. Correlations were considered
significant and positive at P <0.05 and r >0.20. P <0.05
was considered significant for all statistical analyses.

Results
Pan-Cancer Expression Analysis of
ADCY7

First, ADCY7 expression in 31 human tissues was ana-
lyzed using the GTEx database. Figure 1A shows that
ADCY7 had high expressions in the bone marrow, lung,
ovary, and spleen, but low expressions in the muscle,
pancreas, and kidney tissues. Then, ADCY7 expressions
in 21 human tumor cells were analyzed using the CCLE
database. As shown in Figure 1B, ADCY7 was expressed
in all 21 tumor cells. Moreover, the differential expression
analysis of ADCY7 between normal tissues and 20 types
of tumors was performed using TCGA database. The
mRNA expression of ADCY7 was higher in bladder can-
cer (BLCA), cholangiocarcinoma (CHOL), esophageal
carcinoma (ESCA), head and neck squamous cell carci-
noma (HNSC), kidney renal clear cell carcinoma (KIRC),
kidney renal papillary cell carcinoma (KIRP), liver hepa-
tocellular carcinoma (LIHC), stomach adenocarcinoma
(STAD),
(UCEC) tissues than in normal tissues but lower in lung

and uterine corpus endometrial carcinoma
adenocarcinoma (LUAD) and lung squamous cell carci-
noma (LUSC) tissues than in normal tissues (Figure 1C).

Since few normal tissues were included in TCGA
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Figure | The expression of ADCY7 in cancers. (A) The expression of ADCY7 in 3| tissues (GTEx). (B) The expression of ADCY7 in twenty-one kinds of tumor cells

(CCLE). (C) Differential expression of ADCY7 in cancers and normal tissues from TCGA database. (D) ADCY7 is differentially expressed in 22 tumor tissues from the

GTEx database and TCGA database. *P-value < 0.05, **P-value < 0.01, **P-value < 0.001, - No significant.

Abbreviations: ADCY7, Adenylate cyclase 7; GTEx, Genotype-Tissue Expression Project; CCLE, Cancer Cell Line Encyclopedia; TCGA, The Cancer Genome Atlas.
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database, TCGA and GTEx databases were merged for is one of the most important factors because of its expres-
differential expression analysis. As shown in Figure 1D, sion alteration in the following tumor tissues: SKCM,
ADCY7 was differentially expressed in 22 tumor tissues, UCEC, stomach adenocarcinoma, LUAD, colorectal ade-
including up-expression in CHOL, glioblastoma multi- nocarcinoma, bladder urothelial carcinoma, LUSC, eso-
forme (GBM), HNSC, KIRC, KIRP, brain lower-grade phageal adenocarcinoma, glioblastoma multiforme,
glioma (LGG), pancreatic adenocarcinoma (PAAD), HNSCC, adrenocortical carcinoma, CSCC, thymoma,
STAD, testicular germ cell tumors (TGCT), and UCEC  KIRC, KIRP, brain lower grade glioma, and thyroid carci-
tumor tissues, and down-expression in adenoid cystic car-  noma. The deep deletion of ADCY7 is one of the most
cinoma (ACC), breast cancer (BRCA), colon adenocarci-  important factors due to its expression alteration in the
noma (COAD), LUAD, lung squamous cell carcinoma  following tumor tissues: uterine carcinosarcoma, diffuse
(LUSC), LIHC, thyroid carcinoma (THCA), ovarian ser-  Jarge B-cell lymphoma, sarcoma, prostate adenocarci-

ous cystadenocarcinoma (OV), uterine carcinosarcoma noma, breast-invasive carcinoma, mesothelioma, and
(UCS), prostate adenocarcinoma (PRAD), and skin cuta-  Jjver hepatocellular carcinoma.

neous melanoma (SKCM) tumor tissues compared with
normal tissues. ADCY7 is abnormally expressed in numer-

Relationship Between ADCY7
Expression, MMR Genes, and DNA

Genetic Alteration Analysis Methyltransferase Expression
A genomic mutation is the main driving factor in the To study the role of ADCY7 in the genesis and develop-

ous tumors.

occurrence and development of tumors. The cBioportal —ment of tumors, the relationship between ADCY7 expres-
database was used to analyze the characteristics of sion, MMR genes, and DNMTs expression were analyzed.
ADCY7 genetic alterations (Figure 2). ADCY7 mutation The expression of ADCY7 was associated with the
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Figure 2 The kinds of genetic alterations and frequency of ADCY7 in different tumors (cBioPortal). The cBioPortal database was applied to study the ADCY7 mutation in
cancers. The results are displayed as a histogram of the alteration frequencies of ADCY7 across cancer studies. Color images are available online.
Abbreviation: ADCY7, Adenylate cyclase 7.
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expression of five MMR genes in most tumors, except for
ACC and GBM (Figure 3A). The connection analysis
between ADCY7 expression and 4 DNMTs expression
was performed. Figure 3B shows a strong relationship
between ADCY7 expression and expressions of four
DNMTs in cancers, except for ESCA, GBM, and ACC.
The result suggested that ADCY7 may regulate the DNA
damage process and repair of the methylation status of
related genes so that they can participate in the develop-
ment of human cancers.

Relationship Between ADCY7 Expression
and TMB and MSI in Cancers

In the study, the relationship between ADCY7 expression
and TMB and MSI were analyzed. Figure 4A shows that
ADCY?7 expression had positive relevance to TMB in
BRCA, COAD, and UCEC, and negative relevance to
TMB in LIHC and THCA. In addition, ADCY7 expression
was positively related to MSI in CESC, COAD, and
LUSC, and negatively related to DLBC, HNSC, and
SKCM (Figure 4B). These results indicated that ADCY7
expression was related to immunity in different types of
cancer.

Immune Correlation Analysis

The immune cells’ infiltration of tumor tissue is closely in
matter of clinical outcomes and can act as therapeutic
targets to improve the survival time. Therefore, the study
explored the dependency of the immune infiltration level
and ADCY7 expression level in 33 cancers using the
TIMER database. Results show that ADCY7 expression
was related to the infiltration of six types of immune cells
in ACC, BRCA, and CHOL (Figure 5).

Survival Prognosis Analysis

The study also explored how ADCY7 expression affected
the prognosis (OS, DSS, DFI, and PFI) of patients with
cancer. According to the univariate survival analysis of 33
types of cancer, the results revealed that ADCY7 expres-
sion was correlated with OS in patients with BLCA,
LUSC, MESO, OV, PCPG, and SKCM (Figure 6A). KM
curves presented that the overexpression of ADCY?7 indi-
cated poorer prognosis in BLCA (P<0.0001, HR=1.07),
LUSC (P=0.004, HR=1.04), MESO (P<0.0001,
HR=1.07), OV (P=0.0073, HR=1.06), and PCPG
(P=0.0035, HR=1.93), but better prognosis in SKCM
(P=0.0018, HR=0.96) (Figure 6B). The study also found

that ADCY7 expression was associated with patients’
DSS in eight types of cancer, seven of which were asso-
ciated with worse prognosis, including BLCA (P<0.0001,

HR=1.07), COAD (P=0.0071, HR=1.09), LUSC
(P=0.00032, HR=1.06), MESO (P=0.0004, HR=1.07),
PCPG (P=0.0012, HR=2.38), STAD (P=0.017,

HR=1.03), and UVM (P=0.0011, HR=1.49), while one
was related to better prognosis in SKCM (P=0.0078,
HR=0.95) (Figure 7A and B). Regarding PFI, results
revealed that ADCY7 expression was associated with
patients’ PFI in three types of cancer, including BLCA,
LUSC, and UVM (Figure 8A). KM curves showed that the
overexpression of ADCY7 was associated with better
prognosis in BLCA (P<0.0001, HR=1.07), LUSC
(P<0.0001, HR=1.05), and UVM (P=0.024, HR=1.81)
(Figure 8A and B).

ADCY7 and lts Correlated Gene

Functional Enrichment Analyses

To investigate the molecular mechanism of ADCY7 in
the occurrence and development of diseases, ADCY7 and
its correlated genes were enriched and analyzed by the
“clusterProfiler” package in R software (version 3.6.3)
for GO and KEGG pathways, respectively. In GO terms,
ADCY7 and its correlated gene were mainly enriched in
cAMP-mediated
nucleotide-mediated

the following: signaling, cyclic-

signaling, second-messenger-
mediated signaling, cAMP-dependent protein kinase
complex, heterotrimeric G-protein complex, GTPase
complex, ciliary base, catecholamine binding, G-protein
beta/gamma—subunit complex binding, peptide binding,
and dopamine neurotransmitter receptor activity
(Figure 9). In KEGG terms, ADCY7 and its correlated
gene were mainly enriched in the following: neuroactive
ligand-receptor interaction, cAMP signaling pathway,
dopaminergic synapse, morphine addiction, renin secre-
tion, circadian entrainment, regulation of lipolysis in
adipocytes, glutamatergic synapse, gap junction, and ser-
otonergic synapse (Figure 10).

Discussion

cAMP serves as a second messenger in the immune sys-
tem. It regulates cell proliferation, differentiation, and
apoptosis.”**> Adenylate cyclase regulates intracellular
cAMP concentration. Studies have shown that ADCY7
can catalyze the generation of cAMP from ATP>%?’
Therefore, ADCY7 may be involved in cell proliferation,
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Figure 3 The expression of ADCY7 is related to the expression of five MMR genes and DNMTs expression in cancers. (A) The relationship between the expression of
ADCY7 and expression of MMR genes in cancers. The expression of ADCY7 was associated with the expression of five MMR genes in most tumors, except for ACC and
GBM. (B) The relationship between the expression of ADCY7 and expression of DNMTs in cancers. Strong relationship between ADCY7 expression and expressions of
four DNMTs in cancers, except for ESCA, GBM, and ACC. *P-value < 0.05, **P-value < 0.01, ***P-value < 0.001.

Abbreviations: ADCY7, Adenylate cyclase 7; MMR, Mismatch repair; DNMTs, DNA methyltransferases.
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Figure 4 Correlation between ADCY7 expression and TMB and MSI in human cancers. (A) Radar map of correlation between ADCY7 expression and TMB. ADCY7
expression had positive relevance to TMB in BRCA, COAD, and UCEC, and negative relevance to TMB in LIHC and THCA. (B) Radar map of correlation between ADCY7
expression and MSI. ADCY7 expression was positively related to MSI in CESC, COAD, and LUSC, and negatively related to DLBC, HNSC, and SKCM.

Abbreviations: ADCY7, Adenylate cyclase 7; TMB, Tumor mutational burden; MSI, Microsatellite instability.
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Figure 5 Correlation of ADCY7 expression with immune infiltration level in ACC, BRCA, and CHOL. ADCY7 expression is positively correlated with immune infiltration

in ACC, BRCA, and CHOL.
Abbreviation: ADCY7, Adenylate cyclase 7.

differentiation, and apoptosis by regulating cAMP. It has
been reported that targeting cAMP signaling pathway can
be used in the treatment of chronic lymphocytic
leukemia.”® Cancer has many common biological charac-
teristics, such as abnormal cell proliferation and differen-
tiation, invasion, and metastasis. Thus, it can be
hypothesized that ADCY7 may be involved in the genesis
and progression of cancer. Although the role of ADCY7 in
acute myeloid leukemia has been demonstrated, its role in
pervasive cancer and its potential to be used as
a biomarker are unclear.”’ In this study, TCGA and other
tumor research databases (including GTEx, CCLE,
cBioportal, and TIMER) were used in the pan-cancer
analysis of ADCY7. According to the study’s results, it
was found that ADCY7 was expressed differently in
numerous cancers, and the number of ADCY7 alternations
was high in most cancer types. According to the Cox and
KM survival analyses, abnormal expression of ADCY7
may be a prognostic factor for some types of cancer. The
study also predicted that ADCY7 dysregulation was
related to cancer immunity, MMR, and DNA methylation.
Therefore, ADCY7 plays a significant role in tumor

immunity and might serve as a potential biomarker for
prognosis.

Precision medicine has allowed us to identify specific
tumor targets or characteristics for individualized treat-
ment and cure.’® The pan-cancer analysis of ADCY7 is
significant in investigating differential expressions of
ADCY7 and their relative function in cancers.’’
Abnormal gene expression is closely related to tumorigen-
esis and invasion. To the best of our knowledge, this is the
first study to find abnormal expressions of ADCY7 in
human cancers, including CHOL, GBM, HNSC, KIRC,
KIRP, LGG, PAAD, STAD, TGCT, UCEC, ACC, BRCA,
COAD, LIHC, LUAD, LUSC, OV, PRAD, SKCM,
THCA, and UCS. This suggests that ADCY7 may be
related to the occurrence and progression of these cancers.

MMR is closely related to MSI, and the loss of MMR
expression leads to the numerous errors in gene replica-
tion. This will further affect the MSI and change the DNA
repeat sequence, leading to the occurrence of tumors.*
Defective DNA mismatch repair (AMMR) and MSI high
(MSI-H) are important indicators of the effectiveness of

33

immune checkpoint inhibitors.”> For patients with
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Figure 6 The relationship between ADCY7 expression and OS. (A) Forest plots of ADCY7 in thirty-three kinds of cancers. (B) KM curves showed that ADCY7 expression
was correlated with OS in 6 kinds of cancers (BLCA, LUSC, MESO, OV, PCPG, and SKCM).
Abbreviations: ADCY7, Adenylate cyclase 7; OS, Overall survival.
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Figure 7 The relationship between ADCY7 expression and DSS. (A) Forest plots of hazard ratios of ADCY7 in thirty-three kinds of cancers. (B) KM curves showed that
ADCY7 expression was correlated with DSS in 8 kinds of cancers (BLCA, COAD, PCPG, SKCM, UVM, STAD, MESO, and LUSC).
Abbreviations: ADCY7, Adenylate cyclase 7; DSS, Disease-specific survival.
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Figure 8 The relationship between ADCY7 expression and patients’ PFl. (A) Forest plots of hazard ratios of ADCY7 in thirty-three kinds of cancers. (B) KM curves
showed that ADCY7 expression was correlated with PFl in 3 kinds of cancers (BLCA, UVM, and LUSC).

Abbreviations: ADCY7, Adenylate cyclase 7; PFl, Progression-free interval.

dMMR/MSI-H solid tumor, immunotherapy can benefit
regardless of the tissue type of tumor origin.**> Studies
have shown that TMB levels can influence a patient’s
response to immune checkpoint inhibitors.*®*’ MSI-H
was also associated with increased TMB levels.*
further
between ADCY7 expression level and MMR gene expres-

Therefore, investigation of the relationship

sion, MSI, and TMB level in patients with tumors is
necessary. In this study, the expression of ADCY7 was

related to the expression of 5 MMR genes (MLHI,
MSH2, MSH6, PMS2, and EPCAM) in most of the
human cancers, with ACC, GBM as the exceptions.
Moreover, ADCY7 expression was related to both MSI
and TMB in COAD. More studies are needed to confirm
whether ADCY7 can be used as a predictor of the efficacy
of COAD immunotherapy.

Cancer immunotherapy has attracted the attention of
many researchers. Studies have found that the expression
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Figure 9 GO analysis of ADCY7 and its correlated genes.
Abbreviations: ADCY7, Adenylate cyclase 7; GO, Gene Ontology.
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level of ADCY7 is related to cancer immunity. Tumor
immune microenvironment is mainly composed of
tumor-infiltrating lymphocytes and other immune cells,
which inhibit or penetrate tumor tension.***° Tumor-
infiltrating lymphocytes are a new generation of anti-
tumor adaptive immune effector cells that can be used
as a prognostic marker of cancer.*” Immune escape is
involved in the development of cancer.*' Macrophages
are involved in anti-tumor immune response.42 These
findings suggest that tumor-infiltrating immune cells are
involved in tumor progression. In this study, ADCY7
expression was significantly related to six immune-
in ACC, BRCA, and CHOL.

investigation of the

cells
further
mechanism of ADCY7 in tumor immunity is warranted.

This study also found that the expression of ADCY7
was related to poor prognosis in several types of tumors
especially in BLCA and LUSC. Regardless of OS, PFI, or
DSS analysis, the survival time of low ADCY7 expression
in patients with BLCA and LUSC was longer than that in
patients with BLCA and LUSC patients having high
ADCY7 expression. This indicated that ADCY7 is
a potential prognostic biomarker for BLCA and LUSC.

infiltrating

Therefore, molecular

Conclusion

This study found that ADCY7 is a potential prognostic
biomarker for many tumors, and the expression level of
ADCY7 is related to cancer immunity. These results are
based on online data, which means that further experi-
ments are needed to investigate the mechanism of
ADCY7 in cancer. This study has provided a new perspec-
tive on the role of ADCY7 in human cancers.
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