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Abstract 
Background: The CDON gene encodes a protein from the immunoglobulin super family that is essential for developmental 
processes, specifically the control of cell regulation throughout embryogenesis. CDON (Cell Adhesion Molecule) is engaged 
in various signaling networks, including the Hedgehog signaling system, which is essential for cell growth and differentiation. 
Methods: CDON expression and methylation was determined in LIHC by using UALCAN database. Further, survival, 
validation and mutation analysis of CDON was determined in LIHC by utilizing KM plotter, GEPIA2.0 and cBioPortal 
respectively. The gene enrichment and pathway were determined in the presence of CDON by using STRING and DAVID 
tools. Results: The current research intends to look at CDON expression in LIHC tissues. In this study, we compared CDON 
expression to various clinic-pathological parameters in LIHC patients. CDON expression was high in LIHC patients in 
different clinical parameters as compared to normal control samples. Furthermore, in LIHC patients, CDON high expression 
was found to be associated with shorter overall and disease-free survival. A small percentage of CDON mutations in LIHC 
are found through genetic mutation analysis using cBioPortal; they are primarily missense and truncating variants, which 
suggest their fundamental role in CDON dysregulation in the context of LIHC.CDON-associated genes co-express with 
CDON and are engaged in a wide range of biological processes, molecular functions, and pathways, according to the results 
of Gene Ontology and pathway analysis. The relationship between the DEGs and the Hedgehog signaling pathway, basal cell 
carcinoma, pathways in cancer, axon guidance, and proteoglycans in cancer was discovered through the study of enriched 
KEGG pathways. This critical finding showed that CDON is involved in the pathogenesis and proliferation of LIHC tumors.  
Conclusion: The results of this research showed that CDON is involved in LIHC cancer diagnosis and prognosis. In the end,  
these results might aid in the creation of more potent therapeutic plans and diagnostic tools for LIHC patients 
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Introduction 
Liver cancer is the sixth most prevalent malignancy and the fourth major cause of cancer-related death worldwide, providing 
a substantial burden to public health (1). Hepatocellular carcinoma (HCC) makes up around 90% of all primary liver cancers 
(2, 3). Genetic abnormalities, cellular context, and the external environment all play vital roles in the development of HCC. 
Interestingly, the major risk factors for HCC differ by geography. Hepatocellular carcinoma (HCC) is a lethal liver cancer. 
HCC, like other malignancies, is linked to potentially alterable risk factors, including excess body weight, alcohol usage, 
hepatitis B virus (HBV), hepatitis C virus, non-alcohol fatty liver disease, and specific genes (4-6).The majority of HCC cases 
(80%) occur in Asian countries as a result of chronic HBV infection and aflatoxin exposure (7, 8). China is expected to have 
the highest number of HCC patients in the world by 2030, representing an 82% rise over 2016 (9).Over 120 million individuals 
have been found to carry the hepatitis B surface antigen (HBsAg), and in China, HBV infection is thought to be responsible 
for about 54% of HCC (10). In addition, the rise in fast food culture and sedentary lifestyles brought about by recent 
urbanization in China has made non-alcoholic fatty liver disease (NAFLD) a greater cause of hepatocellular carcinoma and 
cirrhosis (9, 11, 12). As of right now, radiofrequency ablation or excision, transplantation, and radioembolization are the most 
often used treatments for HCC. Different stages of malignancies require different approaches to treatment, however even 
after five years, intrahepatic dissemination and recurrence rates are still very high (13-15). Potential biomarkers were identified 
by Nault et al. in 2013, which caused the focus of research to change to genes associated with the pathogenesis of HCC (16, 
17). Gores suggested that in order to implement various molecularly matched targeted treatments for HCC, each patient would 
require a customized treatment plan and be stratified based on a five-gene score (18-21). Subsequently, genetic mutations were 
found in HCC, including those in the TERT promoter, TP53, CTNNB1, FGF, and PTEN abnormalities, which are used to 
direct biomarker-matched molecularly targeted therapy of HCC. Lately, there has been a notable advancement in the study of 
these biomarkers (22). 
 
A part of the Hedgehog signaling pathway is CDON gene. Researchers found in 2012 that mice exposed to alcohol during 
pregnancy and with a mutation in the CDON gene exhibit symptoms like holoprosencephaly in humans. It appears that a 
complicated and poorly defined combination of genetic and environmental factors is the cause of many common structural 
birth abnormalities (23). Holoprosencephaly (HPE) is a common developmental defect in midline patterning of the forebrain 
and/or mid-face (24, 25). CDON encodes a co-receptor that serves multiple functions, including the HH pathway (26, 27). 
CDON loss-of-function mutations have been found in human HPE patients (28-32), however these variants are rather 
common in the human population. Furthermore, a patient with a rare homozygous CDON mutation demonstrated retinal 
coloboma, a mild HPE-associated ocular condition also seen in Cdon-/- mice (33-35). As a result, more insults are probably 
needed for CDON mutations to cause HPE. This conclusion is supported by studies conducted on mice. Mice with the 129S6 
genetic background that lack CDON exhibit a sub threshold deficiency in HH signaling, making them susceptible to HPE 
caused by both genetic and environmental modifiers. One such environmental modification is ethanol (EtOH) ice (36). The 
CDON mutation or in utero EtOH exposure has no effect on 129S6 animals. However, the combination synergized to block 
HH signaling in the developing forebrain, producing a complete range of HPE symptoms with great penetrancen 
(37).According to the theory that a threshold of HH signaling activity limits the rate of midline patterning, 129S6 CDON mice 
were saved from EtOH-induced HPE by genetically removing one copy of the negative route regulator Ptch1 (38). 
 
In this research, we used bioinformatics to assess CDON mutations, expression levels, survival prognostic outcomes, and 
utilitarian viewpoints in the context of LIHC. We also investigated the connection between promoter methylation levels and 
CDON expression. We conducted this investigation using a variety of databases, including the Database for Annotation, 
Visualization, and Integrated Discovery (DAVID), the UALCAN portal, the Kaplan-Meier tool, the Gene Expression Profiling 
and Interactive Analysis GEPIA2.0, the cBioPortal, the STRING database for protein-protein interactions (PPI), and the 
Cancer Genome Atlas (TCGA) informational index. DAVID provides a comprehensive set of functional annotation tools to 
assist in interpreting the biological significance of the large gene list. The primary contribution of this study was to determine 
the CDON expression pattern in LIHC and its possible role in cancer development and treatment. 
 
Materials and methods 
UALCAN 
The UALCAN database provides instant access to cancer multi-omics data (TCGA and MET500) collected from over 30 
different cancer types, easy to its user-friendly interface and basic features (39). It uses substantial data from The Cancer 
Genome Atlas (TCGA) to conduct in-depth assessments of gene expression, protein abundance, and patient survival across a 
variety of malignant tumor types. Researchers can utilize the UALCAN user-friendly interface to study and depict gene 
expression patterns associated to different stages of cancer, molecular subtypes, and patient socio-demographics. This 
informative index was used in the current research to assess CDON expression at various stages of specified cancer 
development, where this gene demonstrates considerable dysregulation and has a strong link with low overall survival. The 
CDON promoter methylation level in LIHC was determined using the UCALAN online tool. Furthermore, we evaluated 
CDON promoter methylation data in a variety of clinical settings, taking into account the patient age, gender, race, and stage 
of cancer. 
 
GEPIA2.0 
GEPIA2.0 is a popular online tool for predicting expression and analyzing the survivability of genomic data (40). GEPIA2, 
which has 198 619 isoforms and 84 cancer subtypes, has expanded the measurement of gene expression from the gene to the 
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transcript levels. It also makes it easier to analyze a specific cancer subtype as well as the relationships between them. 
Furthermore, the prognosis for various cancer subtypes may differ. Furthermore, the prognosis for various cancer subtypes 
may differ. It is easier to look into the underlying molecular pathways of many cancer subtypes when using GEPIA2, which 
enables users to investigate their research to focus on each of the 84 malignant growth subtypes and to study across numerous 
subtypes. Furthermore, new criteria for evaluation have evolved with the increased accessibility of single-cell sequencing. The 
associations between CDON expression and prognosis (OS and RFS) in patients with LIHC cancer were examined using the 
GEPIA 2.0 data set. This study used GEPIA2.0 to investigate the association between CDON expression and the prognosis 
(OS and DFS) of LIHC cancer. 
 
KM plotter 
The KM plotter(41), was used to connect the durations of relapse-free survival (RFS) and overall survival (OS) in cancer 
patients with the transcription expression of CDON. The following data were obtained from this analysis, OS and RFS graphs, 
hazard ratio (HR), 95% confidence interval, and log-rank P values. When P < 0.05, it was considered statistically significant. 
This web-based platform analyzes large amounts of clinical data to investigate the influence of specific genes on a patient 
tendency to survive different types of tumor growth. Prognostic biomarkers can be rapidly identified and the prognostic value 
of gene expressions can be immediately analyzed by researchers. The primary point of interaction in KM Plotter displays 
Kaplan-Meier survival curves, which provide details regarding the link between gene expression and patient outcomes. The 
KM plotter can help researchers assess the association between patient survival and gene expression levels in a range of cancer 
types, including gastric, ovarian, lung, and breast cancer. The effect of CDON dysregulation on overall survival (OS) in LIHC 
patients was investigated in this study utilizing the KM plotter tool. 
 
cBioPortal 
The cBioPortal database, with its user-friendly features, is mostly utilized for multidimensional cancer omics data analysis (42). 
It offers an easy-to-use platform for analyzing large cancer genomic datasets, allowing researchers to investigate genetic 
alterations, pathways, and clinical consequences in a variety of cancer types. It improves the analysis of complex genomic data 
by offering straightforward prognostic tools and making it available to a wide variety of academics. The platform aims to 
handle any issues that arise from complex genomic data. The current study used this database to analyze CDON mutations 
during LIHC malignancy. 
 
STRING and DAVID analysis 
The Search Tool for Retrieval of Interacting Genes/Proteins (STRING)(43), was used in this investigation to extract a PPI 
network of CDON-enriched genes. It harnesses a wealth of data to assist scientists in deciphering the perplexing network of 
protein interactions. In our study, we incorporated STRING into the CDON protein production. The STRING data collection 
is well-known for its high availability of PPI information, coverage, and increased quality control in comparison to other 
datasets. STRING combines data from multiple sources, including literature and gene expression patterns, to generate a 
consolidated quality score for each communication. It uses PPI from both experimental and computational approaches. 
DAVID (44) was used to investigate the GO and KEGG terms of CDON and its enriched genes, with P < 0.05 indicating 
significant results. 
 
Results 
Expression analysis of CDON in LIHC 
We examined the CDON expression in LIHC and normal control samples using the UALCAN data set (Figure 1). Following 
research, we found that CDON expression was up- regulated in LIHC malignant development cells than in normal control 
samples. This significant up-regulation showed the close relationship between CDON expression and the growth of LIHC 
malignant cells. This finding increases the likelihood that CDON, a LIHC therapeutic target or diagnostic marker, may be 
crucial in limiting the cancer ability to proliferate. 
 

 
Figure 1: Expression profiling of CDON in LIHC and normal tissue samples. 
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Expression analysis of CDON based on different clinical parameters 
Hence, we evaluated CDON in LIHC samples across a range of clinical parameters, such as the patient age, gender, and race, 
as well as the specific cancer stage (Figure 2). When we first examined CDON expression in various phases of cancer 
formation, we found that LIHC samples had significantly higher levels of CDON expression in all stages when compared to 
normal control samples (Figure 2A). In addition, we looked into CDON expression in LIHC patients and found that, in 
comparison to normal control samples, CDON expression was significantly up-regulated in each of the three racial groups, 
including Asian, African-American, and Caucasian (Figure 2B).Furthermore, we investigated CDON expression in LIHC 
cancer patients by gender, and found significant up-regulation of CDON in both male and female patients as compared to 
normal control samples (Figure 2C). Finally, we investigated the connection between CDON expression and patient age in 
LIHC. Our analysis revealed that CDON was up-regulated across several age groups among LIHC patients (Figure 2D). These 
findings support the importance of CDON in LIHC and emphasize its potential as a useful biomarker for diagnosis and 
prognosis. 

 
Figure 2: Expression of CDON across different clinical boundaries 

 
Expression validation of CDON 
We employed GEPIA2 to investigate the expression of CDON in LIHC cells and normal control samples. LIHC exhibited 
significantly higherCDON expression than normal control samples (Figure 3A). Furthermore, we used the GEPIA2 data set 
to investigate the association between CDON expression and different phases of cancer development. These findings revealed 
a significant relationship between CDON expression and LIHC patient stages. Additionally, (Figure 3B) demonstrated that in 
LIHC, CDON gene had the lowest expression in stage IV and the elevated expression in stage III. 
 

 
Figure 3: Validation of CDON expression across different stages of LIHC 
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CDON promoter methylation 
We used the UALCAN online database to analyze the CDON promoter methylation levels in LIHC and normal control 
samples. Our findings showed that CDONwas hyper-methylated in LIHC samples compared to normal control samples 
(Figure 4). This finding indicates a positive relationship between CDON expression and promoter methylation in LIHC. This 
association highlighted CDON therapeutic potential in the pathogenesis of LIHC, indicating that it could be a target for 
therapeutic interventions in this cancer type. 
 

 
Figure 4: Promoter methylation pattern of CDON in LIHC and normal control samples 

 
CDON promoter methylation in LIHC divided based on different clinical parameters 
We studied several clinical limits to gain further understanding into the CDON promoter methylation in LIHC (Figure 5). In 
summary, we compared LIHC cancer progression phases to normal control samples and examined CDON promoter 
methylation. Importantly, changes were seen between phases; in contrast to normal control samples, all four stages showed 
obvious hyper-methylation (Figure 5A).In this method, we investigated CDON promoter methylation using the race of the 
LIHC patients as a criterion. When compared to normal control samples, we found evidence that hyper-methylation occurred 
in the CDON promoter region in all three racial groups: Asian, African-American, and Caucasian (Figure 5B).After that, the 
methylation of the CDON promoter was evaluated, and the results showed hyper-methylation in both the male and female 
individuals (Figure 5C). Last but not least, we looked into the CDON promoter methylation in connection to patient age and 
discovered that all age groups were significantly hyper-methylated when compared to normal samples, with methylation levels 
varying within age groups (Figure 5D).These thorough assessments demonstrate the surprising association between the 
CDON promoter methylation and different clinical boundaries in LIHC, which results in a consistent pattern of hyper-
methylation in the CDON promoter methylation level in LIHC and highlights its potential role in the etiology of LIHC cancer. 
 

 
Figure 5: CDON promoter methylation pattern across different clinical parameters 
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Survival analysis of CDON 
To further investigate the CDON expression in LIHC, we developed an assessment for overall survival (OS) and disease-free 
survival (DFS) using the KM plotter tool. The present investigation shows artificial relationship between patient survival 
outcomes and CDON gene expression. Specifically, patients with LIHC who expressed low levels of CDON had favorable 
overall survival (OS) than patients who expressed high levels of CDON expression (Figure 6A). Furthermore, LIHC patients 
with highCDON expression showed worse outcomes than those with lowCDON expression when it came to disease-free 
survival (DFS) study. The aforementioned studies underscore the crucial role that CDON plays in determining the survival 
outcomes of patients, hence featuring its potential therapeutic utility as a prognostic marker in the therapy of liver cancer and 
suggesting its involvement in the course and development of LIHC cancer. 

 
Figure 6: KM survival curve (OS, RFS) of CDON in LIHC patients 

 
CDON survival validation 
To explore the prognostic efficacy of CDON expression in LIHC tumor progression, the GEPIA2.0 informational index was 
used. We separated LIHC patients into two groups based on CDON expression levels: low and high. When compared to high 
CDON expression, low CDON expression in LIHC was associated with great overall survival (OS) (Figure 7A). Following 
that, we discovered, unlike the high CDON expression group, a lowCDON expression level was related with good DFS in 
LIHC (Figure 7B). These findings highlight the crucial role that the CDON gene plays in the initiation and spread of LIHC 
cancer. 
 

 
Figure 7:  Survival curve (OS, RFS) of CDON inLIHC patients 

 
Mutation analysis of CDON 
We used cBioPortal to investigate the CDON genetic alterations in LIHC patients in greater depth. Our data demonstrate that 
only 8% of LIHC samples depicted genetic abnormalities in CDON. Truncating and missense mutations were among the 
genomic alterations examined in LIHC (Figure 8). Despite the fact that genetic abnormalities in CDON are infrequent in 
LIHC, our findings suggest that truncating and missense mutations may be crucial to CDON dysregulation in LIHC. 
 

 
Figure 8: Oncoplot of CDON in LIHC cancer 
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CDON PPI network 
The STRING software was used to investigate the functional and structural connections between CDON, DEG proteins. The 
development of PPI networks revealed links between the CDON hub gene and ten other genes, including BOC, CDH15, 
CDH2, SHH, PTCH2, IHH, DHH, GAS1, LRP2, and PTCH1, highlighting the CDON gene diversity. This implies that 
CDON serves a range of functions, interacts strongly with related genes, and is essential for numerous biological processes. 
 

 
Figure 9: Protein-protein Interactions of CDON 

 
Gene ontology (GO), and Kyoto Encyclopedia of Genes and Genomes (KEGG) enrichment analysis 
The functional annotation of DEGs was performed using the DAVID online tool. Terms denoting biological processes, 
molecular activities, and cellular components associated with KEGG pathways were utilized to study the KEGG pathway-
enriched genes and their potential GO (Gene Ontology) classification.The gene ontology BP analysis revealed that the GEGs 
are enriched in smoothened signaling pathway (GO:0007224), cell fate specification (GO:0001708), self-proteolysis 
(GO:0097264), somite development (GO:0061053), smooth muscle tissue development (GO:0048745) Table 1(Figure 10A). 
The gene ontology CC analysis depicted the DEGs are involved in plasma membrane (GO:0005886), Golgi apparatus 
(GO:0005794), axonal growth cone (GO:0044295), collagen-containing extracellular matrix (GO:0062023), catenin complex 
(GO:0016342) Table 2 (Figure 10B). By examining MF, we found that DEGs from the complex PPI network were enriched 
in patched binding (GO:0005113), cholesterol-protein transferase activity (GO:0140853), calcium ion binding (GO:0005509), 
peptidase activity (GO:0008233), transferase activity (GO:0016740) Table 3 (Figure 10C). The analysis of KEGG enrichment 
pathways showed that DEGs are involved in Hedgehog signaling pathway (hsa04340), Basal cell carcinoma (hsa05217), 
Pathways in cancer (hsa05200), Axon guidance (hsa04360), Proteoglycans in cancer (hsa05205) Table.4 (Figure .10D). 
 

 
Figure 10: GO and KEGG analysis of CDON by DAVID tool 
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Table.1 gene enrichment analysis 

BP 

 Gene Term  Gene 
Count 

Genes P-value 

GO:0007224~smoothened signaling pathway 05 SHH, DHH, PTCH1, IHH, 
CDON 

6.599495653743032E-8 

GO:0001708~cell fate specification 04 SHH, DHH, IHH, CDON 4.180669505577206E-7 

GO:0097264~self proteolysis 03 SHH, DHH, IHH 1.5212625574481203E-
5 

GO:0061053~somite development 03 SHH, PTCH1, IHH 2.418228423201806E-5 

GO:0048745~smooth muscle tissue 
development 

03 SHH, PTCH1, IHH 2.418228423201806E-5 

 
Table.2: gene enrichment analysis 

CC 

 Gene Term  Gene 
Count 

Genes P-value 

GO:0005886~plasma membrane 11 SHH, CDH2, DHH, PTCH1, PTCH2, 
BOC, IHH, GAS1, LRP2, CDH15, CDON 

1.8808316653355096E-
6 

GO:0005794~Golgi apparatus 04 SHH, PTCH1, LRP2, CDH15 0.013226411975849076 

GO:0044295~axonal growth cone 02 PTCH1, BOC 0.015218597705081632 

GO:0062023~collagen-containing 
extracellular matrix 

03 SHH, CDH2, CDON 
 

0.015440879640466823 

GO:0016342~catenin complex 02 CDH2, CDH15 0.021341376180874214 

 
Table.3: gene enrichment analysis 

MF 

 Gene Term  Gene 
Count 

Genes P-value 

GO:0005113~patched binding 04 SHH, DHH, PTCH1, IHH 5.598289177966452E-9 

GO:0140853~cholesterol-protein transferase 
activity 

03 SHH, DHH, IHH 
 

7.243886351838069E-7 

GO:0005509~calcium ion binding 06 SHH, CDH2, DHH, IHH, 
LRP2, CDH15 
 

1.8229073197385505E-
5 

GO:0008233~peptidase activity 03 SHH, DHH, IHH 
 

0.0011179293507000453 

GO:0016740~transferase activity 03 SHH, DHH, IHH 0.0014053838001314948 

 
Table.4:  gene enrichment analysis 

KEGG 

 Gene Term  Gene 
Count 

Genes P-value 

hsa04340:Hedgehog signaling 
pathway 

09 SHH, DHH, PTCH1, PTCH2, BOC, IHH, 
GAS1, LRP2, CDON 

6.857985949016537E-
17 

hsa05217:Basal cell carcinoma 03 SHH, PTCH1, PTCH2 
 

0.0021681711629743003 

hsa04360:Axon guidance 03 SHH, PTCH1, BOC 
 

0.017373192446623643 

hsa05205:Proteoglycans in 
cancer 

03 SHH, PTCH1, IHH 
 

0.021109930814925966 

hsa05200:Pathways in cancer 06 SHH, PTCH1, IHH 
GAS1, LRP2, CDON 

4.857985949016537E-
17 
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Discussion 
In this research article, using a range of online bioinformatics tools, we evaluated CDON expression, prognosis, methylation, 
survival, mutations, and gene enrichment to perform an evaluation in LIHC. Furthermore, the Liver Hepatocellular Carcinoma 
with differentially expressed significant data was validated using overall survival and DFS. As a putative regulator in the 
pathogenesis of LIHC, the data demonstrated the significance of CDON expression for human health and suggested a 
potential correlation between CDON expression and the spread of LIHC cancer. 
Common DEGs take role in HCC cell division and proliferation. Common DEGs and sub-networks were linked to signaling 
pathways, including the cell cycle and metabolic pathways. Cancer cells undergo adaptive metabolic reprogramming to maintain 
a certain metabolic state that supports their unchecked proliferation under the regulation of many carcinogenic pathways (45). 
The most recent study used integrated proteogenomic analysis of paired tumor and surrounding liver tissues to identify liver-
specific metabolic reprogramming in HBV-related HCC (46). Furthermore, given the evidence that the epidemics of obesity, 
diabetes, and metabolic syndrome were identified as contributing factors to the prevalence of HCC(9).Changes in metabolic 
pathways are not only caused by the course of HCC, but they may also contribute to its genesis. The recovery of aberrant 
metabolism offers a new approach to the prevention, diagnosis, and treatment of HCC in China. Previous studies have shown 
that CDK1/CCNB1 inhibits the p53 signaling pathway and regulate the development of HCC (47). Studies on hepatic 
carcinogenesis have demonstrated that epigenetic and miRNA changes associated with the progression of precancerous lesions 
to HCC (48, 49) miRNAs are short non-coding RNAs (~22 nucleotides) that regulate the expression of many target genes 
(50). In HCC, tumor suppressor genes may be epigenetically silenced by histone changes, such as histone H3 lysine 9 (H3K9) 
methylation and tri-methylation of H3K27, as well as DNA hyper-methylation of CpG island promoters and histone 
deacetylation (51, 52). Recently, long, non-coding RNAs have also been found to be differentially expressed in HCC and have 
been implicated in HCC pathogenesis (53). 
 
According to research, CDON must interact with SHH ligand and other SHH receptor components, particularly PTCH1, at 
the cell surface for appropriate signaling to occur, and disruption of these interactions can result in HPE (28, 54).Defects in 
numerous SHH [MIM 600725]-signaling pathway components are the most well-studied etiology of HPE-like abnormalities. 
Studies on mice have demonstrated that the expression of Gas1, CDON, and Boc may alter Hh. Interestingly, separate 
Holoprosencephaly phenotypes result from the loss of either Gas1 or CDON in mice(55).A variety of extracerebral issues are 
commonly associated with mutations in CDON. Different CDON variants result in a broad variety of aberrant phenotypes. 
Hepatic cholestasis, biliary atresia, or dark, thick eyebrows with synophrys have been described in addition to disorders of the 
central nervous system (56). Dominant inheritance has been connected to mutations in CDON (28). It has been discovered 
that CDON is the first HPE gene to cause coloboma with a recessive inheritance pattern, in contrast to the dominant pattern 
observed in HPE. A new heterozygous missense mutation in the CDON gene was related to PSIS, unilateral facial, and 
abducens nerve paralysis. Typically, CDON causes the microform kind of Holoprosencephaly. All of the traits of a dependence 
receptor are present in CDON: it elicits apoptosis when its ligand SHH is absent, it is cleaved at aspartic acid residues by a 
protease-like enzyme, and it triggers apoptosis that is dependent on caspase-9 through a domain that is exposed as a result of 
this proteolytic cleavage (57). According to new research on the dependency receptor DCC, SHH/CDON plays a critical 
regulatory role in the development of cancer (58). CDON expression depends on the conventional Hedgehog canonical route, 
even though CDON pro-apoptotic function seems to be entirely independent of it.Premigratory neural folds, NPB, and 
developing mouse neural folds exhibit the conserved cell-surface protein CDON(59).The maturing mouse neural folds, NPB, 
and premigratory NCCs exhibit the conserved cell-surface protein CDON. Recently, CDON has also been linked to the 
development of zebrafish optic vesicles as a decoy receptor for Shh. In addition to acting in a Patched-independent manner 
to pattern the eye in a proximo-distal manner, CDON also adversely controlsShh signaling. 
 
The UALCAN database was utilized in the current evaluation to locate CDON expression in LIHC. Research has 
demonstrated that CDON expression is up-regulated across a range of cancer stages, different cancer development types, age, 
gender, and racial groupings. The main goal of the flow outcome is to demonstrate that, in relation to the tumor growth, LIHC 
tissues showed noticeably higher levels of CDON expression than normal control samples. Furthermore, when comparing 
LIHCpatients with low and high CDON expression, our analysis of the KM plotter tool revealed that patients with low CDON 
expression had good disease-free survival while patients with high CDON expression had worse overall survival.The CDON 
gene diversity was also shown by the STRING and DAVID tools research, which also showed how it interacts with other 
genes to be an essential component of a number of biological pathways and processes. According to our findings, the 
expression level of CDON in LIHC was a separate negative prognostic factor. Further evaluations should look on the 
prognostic role of CDON expression throughout the course of cancer development. 
 
Conclusion 
Our research indicates a strong correlation between promoter methylation, genetic alterations, and low overall survival in 
LIHC and CDON up-regulation. By effectively utilizing multiple public datasets, such as UALCAN, TCGA, cBioPortal, 
STRING, DAVID, and KM plotter, we have clarified the prognostic, therapeutic, and diagnostic functions of CDON in 
LIHC. To confirm and validate these results and investigate the underlying mechanisms causing CDON dysregulation in 
LIHC, more research is necessary. In the end, these results might aid in the creation of more potent therapeutic plans and 
diagnostic tools for LIHC patients. 
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