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Kidney renal clear cell carcinoma (KIRC) is increasing in incidence worldwide, with poor and unpredictable patient prognosis
limited by diagnostic and therapeutic approaches. New genes are urgently needed to improve this situation. The ankyrin repeat
and suppressor of the cytokine signaling (SOCS) box (ASB) family are a promising class of tumorigenesis-related genes. We
examined the expression and mutation of 18 ASB genes in various tumors for this study. The findings revealed that ASB genes
exhibit significant copy number variation (CNV) and single nucleotide variation (SNV). There were substantial variations in ASB
gene expression in different tumor tissues, and different levels of methylation of ASB genes affected the gene expression and tumor
progression. By applying LASSO regression analysis, we established a KIRC survival model based on five ASB genes (ASB6, ASB7,
ASB8, ASB13, and ASB17). Additionally, ROC curve analysis was used to assess the survival model’s accuracy. Through univariate
and multivariate COX regression analysis, we demonstrated that the model’s risk score might be an independent risk factor for
individuals with KIRC. In summary, our KIRC survival model could accurately predict patients’ future survival. Further, we also
quantified the survival model through a nomogram. This series of findings confirmed that ASB genes are potential predictive
markers and targeted therapies for KIRC. Our KIRC survival model based on five ASB genes can help more clinical practitioners
make accurate judgments about the prognosis of KIRC patients.

1. Introduction

According to the GLOBOCAN 2020 study released by the
International Agency for Research on Cancer, kidney
cancer has become increasingly severe worldwide in recent
years. Kidney cancer reported 431,288 incidences and
179,368 fatalities in 2020. The proportion of incidences and
fatalities of kidney tumors in Asia is 36.3% and 44.7%, the
highest in the world [1]. One of the most frequent forms of
renal neoplastic diseases, accounting for 80% and 90% of
renal malignancies, is renal cell carcinoma (RCC). One of
RCC’s deadliest and most prevalent pathological subtypes,
kidney renal clear cell carcinoma (KIRC), accounts for
around 75% of RCC cases [2]. Studies related to KIRC have
shown that the incidence of the disease is significantly
higher in men than in women. In addition to gender factors,
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obesity, hypertension, poor lifestyle and dietary habits, and
chronic kidney disease are all risk factors for developing
KIRC [3].

Regarding clinical management, limited KIRC is usually
treated with surgical approaches such as partial and radical
nephrectomy, supplemented by radiotherapy and targeted
therapy to improve treatment success [4]. Patients with
surgical treatment usually experience tumor recurrence after
36 months, along with metastasis to other sites such as the
lung and liver. Patients with tumor recurrence and metas-
tasis have lower treatment efficiency and less sensitive and
specific diagnostic methods. These factors contribute to the
poor quality of life and poor prognosis of KIRC patients and
place a severe burden on their families and the social
healthcare system [5, 6]. The search for diagnostic and
therapeutic genes highly associated with the occurrence of
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KIRC is crucial. Relevant scientific researchers are pursuing
it to increase the KIRC patients’ quality of survival.

The ankyrin repeat and suppressor of the cytokine
signaling (SOCS) box (ASB) family are the most prominent
member of the SOCS box protein superfamily and a member
of the E3 ubiquitin ligase family [7]. There are 18 members of
the ASB family, named ASB1-ASB18. Each ASB family
member binds to more than one protein, and each protein
binds specifically to only one ASB family member [8]. ASB
family members share a common structural feature, con-
sisting of two structural domains, a variable number of
ankyrin repeats at the N-terminus and the SOCS box at the
C-terminus [9]. To create an E3 ubiquitin ligase complex,
SOCS attaches to Cullin protein and engages in interactions
with Elongin B/C. This complex recognizes substrates of
substrates and is involved in the degradation of the
proteasome [10]. ASB family members are potential tumor-
associated genes that work with various target substrates
through their two specific structurals. It involves regulating
cell proliferation and differentiation, altering the cell cycle,
and promoting cellular carcinogenesis, affecting the devel-
opment and prognosis of normal cells or tumors [11].
However, the progress of tumor research related to ASB
genes has been plodding. Many biological functions of ASB
genes and the mechanisms associated with tumorigenesis
have not been clearly described in the current literature.

In this investigation, we thoroughly examined the ac-
tivation and alterations of 18 ASB family members in 32
different tumor types, investigated the coexpression rela-
tionships among ASB family members, and analyzed the
relevant pathways in which ASB family members play a role
in tumorigenesis. Through LASSO regression, we established
a KIRC survival model based on five ASB genes, and the
accuracy of this survival model was validated using ROC
curve analysis. Moreover, it quantified the entire survival
prediction model by nomogram to facilitate more clinical
practitioners to make accurate judgments affecting KIRC
sufferers’ chances of survival.

2. Methods and Materials

2.1. Data Collection. The TCGA database provided the initial
data for this investigation [12]. We downloaded the raw data
of CNV and SNV from this database for 32 different tumor
types, analyzed the raw data using Perl language, and vi-
sualized the data results through TBtools software [13].
Meanwhile, the GSCALite database [14] was used to in-
vestigate the associations between methylation and the ac-
tivation of ASB genes, the link between methylation and
survival, and the degree to which ASB genes activate and
inhibit conventional pathways. The R/Bioconductor soft-
ware from TCGA Biolinks was used to retrieve the RNA-seq
data from KIRC used in this work [15].

Moreover, the data of ASB gene expression in standard
kidney specimens and KIRC specimens were analyzed using
the “Limma” package. We use the “Pheatmap” package to
visualize the analysis results as a heat map. Furthermore, the
TCGADbDiolinks database was used to retrieve and evaluate
various pathological parameters, including M (tumor
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metastasis), T (tumor size), tumor grade, stage, age, fustat,
and futime. The “Glmnet” and “Survival” packages were
used to conduct LASSO regression analysis. The univariate
and multivariate Cox analysis of clinical variables was also
performed using the “Survival” package.

2.2. PPI Network and Coexpression Analysis of ASB Genes.
This study analyzed the interactions between 18 ASB genes
using the STRING online tool (https://www.string-db.org/)
[16]. Meanwhile, we used the Cytoscape tool to visualize the
data results [17]. We also performed coexpression analysis of
the 18 ASB genes by the “Corrplot” package.

2.3. Construction of Regression Models and Evaluation of
Risks. We analyzed the correlation between the levels of
gene activation and overall survival (OS) in KIRC using a
univariate Cox model. Meanwhile, we explored the corre-
lation between the expression of 18 ASB genes in KIRC by
coexpression analysis. We processed the correlation data
using LASSO analysis to exclude overfitting genes, reduce
variables, and optimize the model. Besides, we used COX
regression analysis to identify several ASB genes with the
most potent predictive power for KIRC prognosis. We
calculated patients’ risk scores based on the risk score index.

n

risk score = Z [Exp; * Coe,], (1)

i=1

where N denotes the number of genes, Coe; denotes the
coeflicient of gene;, and Exp; denotes the expression of gene;.

Using the average risk score, we classified the patients
into high-risk and low-risk groups based on their risk scores.
The difference in survival between the two groups was then
evaluated using Kaplan-Meier (KM) survival curves. In
addition, we also assessed the accuracy of the future 1, 3, and
5 year survival models for KIRC patients by time-related
ROC curve analysis.

2.4. Statistical Analysis. The “SURVMINER” package was
used to calculate risk scores. The patients were classified into
high-risk and low-risk groups based on their median risk
scores. We performed a statistical analysis of the data by the
R Studio software package, and P <0.05 was regarded as
statistically significant.

3. Results

3.1. Genetic Alterations of ASB Genes in 32 Tumors. To learn
more about how ASB genes are related to cancer, we
comprehensively reviewed the relevant literature and
summarized 18 highly relevant ASB genes. Using the TCGA
database, we identified the CNV and SNV of these 18 ASB
genes in different cancer types. We downloaded the CNV
and SNV information for the 18 ASB genes in 32 different
tumor types from the TCGA database. We performed val-
idation analysis of these raw data using the R language, and
the data results were visualized by TBtools software
(Figures 1(a) and 1(b)). We discovered various degrees of
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FiGure 1: Heritability variations of ASB gene family in 32 cancers. (a) Copy number variation (CNV) gain or loss of ASB genes in pan-
cancer. Pink represents CNV gain, blue represents CNV loss, and darker colors represent more robust gain or loss. (b) The change of single
nucleotide variation (SNV) of ASB gene in pan-cancer, the color changes from blue to pink as the mutation increases. (c) Correlation
between the degree of ASB gene methylation and gene expression. (d) Correlation between the degree of ASB gene methylation and overall
survival. High levels of methylation are denoted by the colors, red for high-risk factors and blue for low-risk factors. (e) The action pathways
of 10 ASB genes are analyzed, with red representing activation and blue representing suppression.

copy number gain and loss of ASB genes in 32 distinct tumor
types. In KICH, ACC, and KIRP, specific ASB genes
exhibited greater gain mutation frequencies. In various
cancers, the gain mutation frequencies were greater for
ASB4, ASBI10, and ASBI5. In contrast, the loss mutation
frequencies of ASB genes were greater in OV, UCS, and
KICH. In various cancers, the loss mutation frequencies of
ASB14, ASB17, and ASB18 were greater. The ASB gene
exhibited varying degrees of variation in 32 distinct tumor
types when we looked into its single nucleotide variants.
Among them, UCEC showed a significant frequency of
single nucleotide variations in the ASB gene. In addition, we

https://doi.org/10.1155/2023/6254023 Published online by Cambridge University Press

also explored the relationship between the degree of gene
methylationand gene expression in different tumors. The
exploration results showed that the methylation level of most
ASB genes negatively correlated with ASB gene expression in
different tumors. Among them, the relationship between the
methylation levels of ASB11 and ASB4 and gene expression
showed a significantnegative correlation in SKCM. That is,
the higher the methylation level of ASB11 and ASB4 genes in
SKCM, the lower the expression of both genes. Similar to
this phenomenon, the degree of ASB2 gene methylation
showed a significant negative correlation with gene ex-
pression in four tumors: STAD, BRCA, CESC, and THCA


https://doi.org/10.1155/2023/6254023

ASBIS  ASBID
ASBIT : P@z
- e
o s
e

Genetics Research

I S BT, -
L L

<+ © a o — «© N el
N ) =~ = = Q= D = = = =
(®) 223828888883 88888888
d<<<<<dddd<LILLdd< .
ASB7 @
ASBS @ 08
ASB3 @ ’
ASB14@ 0.6
ASB16@
ASB12@ 0.4
ASB10@
SBS 02
Cor=0.35 (p-value=2.206e-214) ASB2 .
ASBY @ 0
ASB11 @ 02
ASB6 @
ASBl @ 0.4
ASBIS @
ASB15 @ -0.6
ASB4 @
ASB13 @ 0.8
L S ASB17 @
00 05 1.0 15 2.0 25 3.0 -1

ASBI16 expression

FIGURE 2: PPI network of ASB genes. (a) Results of PPI network analysis between ASB genes. (b) Coexpression analysis between ASB genes.
Blue denotes a negative connection, whereas red indicates a positive association. (c) Analysis of the coexpression of ASB1 and ASB16.

(Figure 1(c)). Meanwhile, we further explored the differ-
ences between the degree of gene methylation and survival
risk in different tumors. The results showed that in pan-
cancer,different methylation degrees of the ASB gene would
bring different survival risks, which is closely related to the
prognosis of patients. Among them, the hypermethylation of
the ASB4 gene posed a higher survival risk associated with
poor patient prognosis in READ. In contrast to this phe-
nomenon, the hypermethylation of the ASB5 gene can bring
arelatively low survival risk associated with a goodprognosis
in ESCA (Figure 1(d)).

3.2. Functional Analysis of the Linkage and Action Pathways
among ASB Gene Families. To investigate the association
between these 18 ASB genes, we performed protein-protein
interaction (PPI) analysis on these 18 genes through the
STRING website, and the data results were visualized by
Cytoscape software (Figure 2(a)). To further investigate the
correlation between the genes, Using the “Corrplot” package,
we examined the 18 ASB genes’ coexpression (Figure 2(b)). It
showed a positive association between the ASB1 and ASB16
genes with a Pearson correlation coefficient (PCC) of 0.35
(Figure 2(c)). As a whole, it seems that most of the ASB genes
were likewise positively correlated with each other and had a
strong association. Meanwhile, we examined the traditional
pathways of ASB genes to learn more about the function of
ASB genes in carcinogenesis. The investigation revealed that
10 ASB genes either inhibit or activate the signaling pathways.
These signaling pathways include apoptosis, cell cycle, DNA
damage response, epithelial-mesenchymal transition (EMT),
estrogen receptor (AR, ER), PI3K/AKT, RAS/MAPK, RTK,
and TSC/ mTOR duringtumorigenesis (Figure 1(e)). Among
them, these genes, including ASB2, ASB16, ASB12, and ASBI,
have significant inhibitory effects on apoptosis and can
vigorously promote the activation of EMT.

3.3. Differences in ASB Gene Activation and Prognosis in
Various Cancers. We retrieved the data of 18 distinct human
cancers from the database to investigate the variations in
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ASB gene expression in various tumors. Moreover, we
analyzed the raw data using the R language and visualized
the analysis results through TBtools software (Figure 3(a)).
The analysis showed that these 18 ASB genes were expressed
to varying degrees in 18 different types of cancer. Among
them, the genes ASB18, ASB6, ASB3, ASB7, and ASB14 had
higher Log, (FC) values in a variety of tumors, suggesting
that the expression of these genes was significantly higher in
tumor tissues than in normal tissues. In contrast, the genes
ASB11, ASB5, and ASB2 had lower Log, (FC) values in
multiple tumors, suggesting that the expression of these ASB
genes in tumor tissues was significantly lower than that in
normal tissues. We further analyzed the raw data to explore
the role of ASB genes in different tumors. In total, we ex-
plored the roles played by 18 ASB genes in 25 different tumor
types. Based on the value of the hazard ratio of ASB genes in
a particular tumor, we defined ASB genes with a hazard ratio
greater than one as risk genes for that tumor. In contrast, we
defined ASB genes with a hazard ratio of less than one as
protective genes for that tumor. Finally, we visualized the
results of our analysis by TBtools software (Figure 3(b)).
Following a pan-cancer examination of ASB genes, we found
that these genes function as risk factors in most cancers and
that increased ASB gene expression is associated with a
poorer patient prognosis. However, in KIRC, the expression
of many ASB genes was positively linked with patient
prognosis, indicating that many ASB genes had a protective
effect on cancer and that the greater the expression of ASB
genes, the better the prognosis of patients. Based on this
fascinating discovery, we thoroughly looked into the rela-
tionship between the KIRC and ASB genes.

3.4. Correlation between ASB Gene and Prognosis of Kidney
Renal Clear Cell Carcinoma (KIRC). We collected ASB gene
expression data in 72 normal kidney tissues and 539 KIRC
tissues. Using the “Limma” package in R language, we did a
detailed analysis of the collected data. The analysis showed
that 14 out of 18 ASB genes in KIRC specimens significantly
differed from that in normal kidney specimens. Among
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FIGURE 3: Expression of ASB genes in cancer and impact on survival (a) 18 different forms of cancer express 18 ASB genes. The Log, (FC)
values are displayed in a color-coded legend on the right side. (b) Survival of 18 ASB genes in 25 different types of cancers. White represents
P>0.05 and red denotes danger genes, whereas blue denotes protective genes.

them, ASB2, ASB4, ASB3, ASB11, and ASB14 were signif-
icantly more expressed in KIRC specimens than in normal
kidney tissues. In contrast to this phenomenon, the ex-
pression of ASB12, ASB9, ASB15, ASB10, ASB6, ASBI,
ASB8, ASB5, and ASB16 genes in KIRC tissues was sig-
nificantly reduced compared to their expression in normal
kidney tissues (Figure 4(a)).

Meanwhile, to investigate the correlation between ASB
genes in KIRC patients, we did a coexpression analysis of 18
ASB genes in KIRC patients (Figure 4(b)). The results
suggested that although a small number of ASB genes were
negatively correlated, most ASB genes were positively cor-
related with each other and had a strong association. To
further clarify the relationship between ASB genes and KIRC
prognosis, we analyzed the activation of ASB genes in KIRC
using univariate Cox regression analysis. The findings
demonstrated a worse prognosis in KIRC was related to
elevated ASB6 gene expression, in contrast to high ex-
pression of four ASB genes, ASB17, ASB8, ASB13, and ASB7,
respectively, which resulted in KIRC patients having a good
prognosis (Figure 4(c)). Their findings were in line with the
pictures depicting the relative link between the expression of
genes and patient survival time in the study of all types of
cancer (Figure 3(b)). It is suggested that ASB6 is a risk factor
for tumor development and ASB17, ASB8, ASB13, and ASB7
are protective factors that inhibit tumor development during
KIRC development.

3.5. A New KIRC Survival Model Based on the ASB Genes.
We chose a few ASB genes as subsistence genes in the
findings of the wunivariate Cox regression model
(Figure 4(c)). We reduced some unnecessary genes
through LASSO regression analysis and identified the
most correlated prognostic indicators. According to the
minimal criterion, we selected 5 ASB genes (ASB17, ASBS,
ASB13, ASB7, and ASB6) in our analysis results to es-
tablish the ASB gene-related KIRC survival model
(Figures 5(a) and 5(b)). We categorized KIRC patients
into high- and low-risk groups based on the average risk
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score. Moreover, the Kaplan-Meier survival curve (K-M
survival curve) analysis suggested that patients in the
high-risk group fared worse than those in the low-risk
group in terms of survival rates (Figure 5(c)). Meanwhile,
to evaluate the prognostic, predictive capability of the
novel survival model for KIRC patients, we analyzed the
survival AUC scores of KIRC patients at 1, 3, and 5 years
using the ROC curve (Figures 5(d)-5(f)). One-year sur-
vival had an AUC of 0.711, three-year survival of 0.656,
and five-year survival of 0.668. The evaluation showed that
the new KIRC survival model could accurately predict
patients’ survival for the following year. However, it was
relatively inaccurate for patients’ survival for the next 3
and 5 years.

3.6. New KIRC Survival Model Correlates with Clinicopath-
ological Features. We examined the correlation between the
clinicopathological characteristics of KIRC patients with
various risk levels in the TCGA database and risk scores
derived from five ASB expressions through the heat map
(Figure 6(a)). The clinicopathological characteristics in-
cluded M (tumor metastasis), T (tumor size), grade, stage,
age, fustat, and futime. Based on the analysis results, we
observed that the expression of four ASB genes, ASB17,
ASBS8, ASB13, and ASB7, was significantly lower in the high-
risk group than in the low-risk group. In contrast to this
phenomenon, the high-risk group had higher levels of ASB6
gene expression than the low-risk group.

However, age, tumor grade, tumor stage, T, M, and risk
score, were all significantly linked with OS in KIRC patients
according to univariate Cox regression analysis
(Figure 6(b)). Moreover, age, risk score, tumor stage, and
tumor grade were also found to be independent risk vari-
ables for the prognosis of KIRC patients, according to
multivariate Cox regression analysis (Figure 6(c)). Finally,
using R, we create a nomogram for predicting the risk of
KIRC patients (Figure 7). The nomogram is divided into
nine rows. The first row is the factional meter, and rows 2
through 5 show the age, tumor grade, tumor stage, and risk
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score. The scores corresponding to rows 2 through 5 are
added to produce the total score in the sixth row. We were
able to forecast the survival rate of KIRC patients in the
upcoming 1, 3, and 5 years based on the total score in the
sixth row.

4. Discussion

Numerous investigations on the role of ASB genes in cancers
are now being conducted. The ASB2 gene significantly af-
fects malignant hematologic diseases, and inhibition of
ASB2 gene expression inhibits the NF-kB pathway. It can
produce cytotoxic effects on diffuse large B-cell lymphoma
cells and promotes apoptosis of T cell acute lymphoblastic
leukemia (T-All) related cells. It enhances patients’ prog-
nosis by preventing T-All cell growth [18, 19]. ASB3, ASB4,
and ASB9 have been intensively studied in colorectal and
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hepatocellular carcinoma. The expression of these genes is
suppressed or promoted, and they play a critical part in the
growth of malignancies [20-23].

Interestingly, in studies related to hepatocellular carci-
noma, inhibition of ASB3 gene expression can promote
mitochondrial apoptosis and enhance cellular autophagy,
synergistically promoting the death of hepatocellular car-
cinoma cells [20]. However, inhibition of ASB3 gene ex-
pression in studies related to colorectal cancer promoted
proliferation and metastasis of colorectal cancer cells, which
was detrimental to patient prognosis. In contrast, over-
expression of the ASB3 gene prevented the proliferation of
colorectal cancer cells by upregulating S-catenin and
E-cadherin and downregulating N cadherin epithelial-
mesenchymal transition to inhibit colorectal cancer me-
tastasis [10]. In addition to the direct effect of ASB genes on
tumor development, some ASB genes can also affect tumor
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growth by regulating the tumor microenvironment. Among
them, the proinflammatory cytokine release and the effective
control of the inflammatory response are influenced by the
ASBI gene [24]. ASB4 and ASB5 genes are associated with
angiogenesis in humans [21, 25]. The expression of these
genes at different levels in tumor patients can have different
effects on the development of tumors. This body of literature
suggests that ASB family genes may play a suppressive or
promotive role in different tumors. Therefore, our pan-
cancer analysis of ASB family genes using multiple bio-
informatics tools in this study is crucial.

Our analysis of CNV and SNV data of 18 ASB genes in
the ASB family revealed that ASB genes are mutated to
varying degrees in 32 types of tumors. The results proved
that ASB genes are crucial for tumorigenesis and impact
how tumors develop. We also probed the ASB family
genes for epigenetic changes. The results showed that the
degree of methylation of most ASB genes was significantly
and negatively correlated with ASB gene expression in
different tumors. Exceptionally, in pan-cancer, the degree
of methylation of ASB12 was positively correlated with
gene expression in tumors. During the further exploration
of the degree of gene methylation and survival risk, we
found that different degrees of methylation levels of ASB
gene in pan-cancer would bring different survival risks.
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However, hypermethylation of the ASB gene leads to a
higher survival risk and a poor prognosis. We reviewed
previous results on ASB gene methylation, and high
methylation of the ASB1 gene is an important marker of
cardiac deterioration [26]. That anxiety is brought on by
the ASB1 gene’s epigenetic control [27]. However, we did
not find any studies in which epigenetic changes in the
ASB gene were associated with tumors. Our results suggest
that the role of ASB gene methylation is to suppress the
expression of ASB genes. Those different ASB genes may
play a protective or risk gene role in tumor development,
which provides new ideas for basic research and inspires
us to investigate the effect of ASB genes in tumor
development.

We performed correlation analysis between each gene
member of the ASB gene family, and the results showed a
high degree of linkage between ASB gene families. Different
ASB genes do not exist alone in the development of various
tumors. However, they interact with each other and play
synergistic or antagonistic roles in influencing the course of
tumor development. Meanwhile, we are a result of our
investigation of the tumors’ ASB gene activity pathways. The
findings indicated that ASB genes affect tumor development
by activating or inhibiting apoptosis, cell cycle, DNA
damage response, EMT, AR, ER, PI3K/AKT, RAS/MAPK,
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RTK, and TSC/mTOR pathways of action. Our results were
further validated by reviewing previous basic research ex-
periments [11, 24].

Meanwhile, we investigated the variations in the activation
of the 18 ASB genes in normal tissues compared with 18
different types of tumor tissues. Our study found that ASB18,
ASB6, ASB3, ASB7, and ASB14 were significantly more
expressed in tumor tissues than in normal tissues. By further
analysis of the data, we clarified the role of these 18 ASB genes
in developing 25 different types of tumors based on their
hazard ratios in tumors. The results showed that ASB genes are
risk genes in most tumors. However, there are exceptions in
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, and **% respectively. (b) Univariate analysis. (c) Multivariate analysis.

KIRC, where ASB genes are protective genes associated with a
good prognosis for patients. This exciting study prompted us to
explore the relationship between KIRC and ASB genes.
KIRC is a common and poorly prognosed type of uro-
logical tumor [3]. The study of the effect of the ASB gene on
KIRC could lead to new prognostic and therapeutic targets for
KIRC and bring new light to KIRC patients. In order to do
this, we compared the expression of the ASB gene family’s 14
genes in 72 normal and 539 malignant tissues. The results
showed that the ASB genes were significantly differentially
expressed in KIRC tissues compared to normal renal tissues.
We also performed a coexpression analysis of 18 ASB genes in
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KIRC tissues. The results suggest that most ASB genes are
strongly associated with each other and influence each other
during the development of KIRC. Immediately, we performed
a univariate regression analysis of ASB genes in KIRC and
clarified whether these ASB genes were risk genes or pro-
tective genes in the development of KIRC based on hazard
ratios. To further investigate the relationship between ASB
genes and KIRC prognosis, we urgently need to establish a
survival model based on ASB genes.

The ASB gene family has 18 gene members, and too
many genes can lead to the fitting of the results. To reduce
the fitting of the results, we used LASSO regression to reduce
unnecessary genes [28]. We finally identified five ASB genes
(ASB6, ASB7, ASB8, ASB13, and ASB17) most strongly
associated with KIRC prognosis. We developed a survival
model for KIRC based on these five genes to predict patient
survival. Using ROC curves, we assessed how well the
survival model predicted the survival rate of KIRC patients
at 1, 3, and 5 years. The corresponding AUC values were
0.711, 0.656, and 0.668. According to the assessment find-
ings, our survival model could forecast KIRC patients’
survival with high accuracy for the following year but with
lesser accuracy for the following three and five years. We
thoroughly analyzed the expression variations between these
five ASB genes and KIRC clinicopathological characteristics
in the high- and low-risk groups of carcinogenesis to further
support the reliability of the KIRC-related survival model
that focuses on these five ASB genes. On these clinico-
pathological traits, we ran univariate and multivariate COX
regression analyses. According to the analysis, individuals
with high-risk scores were likely older patients with more
advanced tumor stages and grades. Their activation of these
five ASB genes was consistent with the genes themselves. A
significant link exists between the risk score of the survival
model and the prognosis of KIRC, as does age, tumor stage,
and tumor grade. This series of findings again demonstrate
the accuracy and reliability of our survival model, which can
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provide clinical practitioners with great convenience in
estimating how long KIRC sufferers will live in the future.
We have carefully examined the contribution of these
five ASB genes in building survival models based on the
findings of prior studies. The ASB6 gene is a novel biomarker
and potential therapeutic target in developing oral squa-
mous cell carcinoma, hepatocellular carcinoma, breast
cancer, and other tumors. The ASB6 gene is a risk gene in
tumors, and overexpression in various tumors can reduce
endoplasmic reticulum stress response, promote filopodia
formation, unsuppressed tumor growth, increase metastasis
of cancer cells, and poorer patient prognosis [29-32]. A
study confirmed that overexpression of the ASB8 gene in
lung cancer has a regulatory effect on tumor cell growth. The
ASB8 gene is a protective gene that is overexpressed in lung
cancer cells, which can prevent the proliferation of those
cells [33]. The high expression of the ASB13 gene is pro-
portionate to the higher overall survival rate of breast cancer
patients, and the changed copy number status of the ASB13
gene is strongly associated with the high expression of the
gene [34]. The ASBI13 gene is protective of breast carcino-
genesis by promoting the degradation of SNAI2, dereg-
ulating the transcriptional repression of YAP, and inhibiting
breast cancer metastasis [35]. Being directly linked to the
growth of kidney tumors, the overexpression of the ASB13
gene can prevent lung tumor cells from metastasizing, but
the exact mechanism has not been elucidated [35, 36]. The
ASB17 gene is mainly expressed in the testis. It has been
shown in previous studies to promote apoptosis, make the
NF-kB pathway active, and boost proinflammatory cytokine
production. It plays a role in cellular immunological and
inflammatory reactions in vitro and in vivo [37, 38].
According to this study’s findings, the ASB17 gene may have
a role in controlling the tumor microenvironment during
carcinogenesis and consequently influence tumor growth.
The findings of this study demonstrate the need for more
research into the pathways that affect tumor formation.
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5. Conclusion

In conclusion, in this study, a new KIRC survival model was
constructed by a series of analyses with five ASB genes
selected from the ASB gene family. Based on this survival
model, the AUC values for the 1-, 3-, and 5-year ROC curve
analysis were 0.711, 0.656, and 0.668. This survival model
could predict the survival of KIRC patients with high ac-
curacy for the following year but lesser for the following
three and five years, and the nomogram provided in the
article quantifies the survival model. It may enable more
medical professionals to choose individualized treatment
regimens for KIRC patients and anticipate the survival rate
of KIRC individuals in the upcoming years. It can extend the
review period, reduce unnecessary tests, and relieve the fi-
nancial pressure on the patient’s family for individuals with
little risk and a high chance of survival. For high-risk in-
dividuals with a poor prognosis, timely monitoring of dis-
ease progression, necessary treatment, and enhanced patient
care can be provided. However, there are still several lim-
itations of this study. One is that more clinical data are
required to confirm the model’s realistic accuracy as the
information used in this research is retrospective data from
open sources. Second, there are still many ASB genes in the
ASB gene family whose biological functions in tumors have
not been validated by basic experiments. More research is
needed to improve the relevant experiments.
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