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ABSTRACT

Colorectal cancer (crc) is a significant cause of cancer-related deaths globally, accounting for a substantial number of fatalities. Epigenetic modifications are
essential in the development and progression of this disease. This research.Utilizes an in silico approach to analyze DNA methylation patterns in the crc, with the
goal of understanding its impact on the organism. To identify potential biomarkers that could improve early detection and prognosis, researchers conducted a study
to analyze the effectiveness of various diagnostic tools. Recommend treatment options. Publicly available methylation datasets (e.G.,. The researchers employed
geospatial data analysis techniques, specifically geospatial GIS, to examine differential methylation patterns and copy number variations in the samples. cnv
analysis, and pathway enrichment studies. Advanced computational biology. Techniques, including statistical modelling, machine learning-based feature. The
researchers used a random forest classifier and functional enrichment analysis to analyze the data. Applied to identify significant methylation-driven changes
associated with crc prognosis. The: The research findings indicate the presence of unique, differently methylated cpg sites and their connections to specific factors.
By studying critical oncogenic pathways, researchers gain valuable insights into the molecular mechanisms driving cancer development. Mechanisms of crc. This
study emphasizes the importance of dna methylation as a key factor in the research. A potential indicator for predicting the outcome of crc and emphasizes the
significance of. Incorporating computational methods in epigenetic research. The recognized. Biomarkers and their functional implications may improve diagnostic
accuracy and provide valuable insights into disease progression. Inform specific therapeutic approaches, ultimately enhancing patient results.

Keywords: CRC, DNA methylation, pathway analysis, CNV, random forest.

INTRODUCTION

Colorectal cancer, also known as CRC, is a form of cancer that originates in the colon or rectum, which are parts of the digestive system. Of the
gastrointestinal tract. It typically starts as a polyp, a tiny growth on the inner lining of the colon. The lining of the colon or rectum can sometimes develop
into cancer over time. These are the main points of our research. Adenomatous polyps, specifically, can take several years to develop into cancer, which
is why regular screenings are crucial. Why is routine screening crucial for early detection and prevention. The likelihood of developing colorectal cancer
is influenced by a combination of genetic,. Environmental, and lifestyle factors. Age plays a crucial role in determining the risk of developing the disease,
with the majority of cases occurring in individuals over the age of 50. The disease is more common in individuals aged 50 and older. Nevertheless, a
distressing increase in early-onset. The rising incidence of colorectal cancer in younger individuals has garnered significant attention in recent years.
Genetic conditions like lynch syndrome, which is passed down through families, can increase the risk of developing certain types of cancer. Colorectal
cancer and familial adenomatous polyposis (fap) are two conditions that increase the risk of developing colorectal cancer. The risk arises from mutations
in genes that are involved in DNA repair and cell regulation.Lifestyle factors are also important in diets that are high in red or processed meats and. High
in fiber, fruits, and vegetables, regular physical activity, maintaining a healthy weight, avoiding smoking, and limiting alcohol consumption are all
important for a healthy lifestyle. Alcohol consumption is associated with an elevated risk. Additionally, individuals with lengthy. Inflammatory bowel
diseases, such as Crohn's disease or ulcerative colitis, are characterized by chronic inflammation in the digestive tract. Individuals with chronic
inflammation of the colon lining are at a higher risk of developing crc. In its initial phases, colorectal cancer may not exhibit any apparent signs or
symptoms, making it difficult to detect. Difficulty in Detection Without Screening. As the condition worsens, signs. May involve alterations in bowel
movements, such as persistent diarrhea, constipation, or changes in frequency. Along with a narrowing of the stool and rectal bleeding, there is also the
presence of blood in the stool, which can be a sign of a serious condition. Discomfort or cramping, fatigue, iron-deficiency anaemia, and unexplained
weight loss are common symptoms of this condition.

Loss: In advanced stages, the cancer may spread to other organs, especially .
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FIG 1. The typical procedure for detecting biomarkers in crc.

Data gathering:

The methylation data for colorectal cancer and polyp tissues were obtained from the gse220160 dataset.
Sourced from geo, using the illumina humanmethylation27 platform.

data preprocessing:

The raw data were transformed in r, standardized, and filtered to keep only the most reliable cpg.

Sites: Methylation levels were represented by B-values (0-1).

differential methylation analysis:
With the help of the limma package, a large number of significant differences were discovered between the groups.
pathway analysis:
Tools such as clusterprofiler and enrichr uncovered enrichment in cancer-related genes.

Pathways:

biomarker identification:

Key dmps associated with wnt signaling were identified as potential biomarkers due to their significance in the signaling pathway.
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The functions of these genes in the development of colorectal tumors.
cnv analysis:

Cnvkit was employed to identify copy number alterations, emphasizing structural variations.

LITERATURE SURVEY

1: Scientists sought to discover DNA methylation markers and potential biomarkers for the disease.

The therapeutic targets linked to advanced-stage type 2 papillary renal cell carcinoma are being studied for potential treatment options. Carcinoma (prcc).
By analyzing data from the cancer genome atlas (tcga), researchers were able to gain insights into the genetic makeup of kidney cancer. The Renal
Papillary Cell Carcinoma (kirp) project aimed to study the progression of DNA in patients with this type of cancer. Methylation changes and copy number
variations (cnvs) from localized to global. Advanced-stage type 2 prcc. Their analysis revealed progressive DNA methylation. There were alterations in
multiple cpg sites, with four particular cpgs (cg00489401, cg27649239,.cg00489401, and.cg27649239) exhibiting notable changes in their expression
levels. Cg20555674, and cg07196505) effectively distinguishing between localized and. Advanced-stage type 2 prcc. These DNA modifications were
significantly. The association between patient survival and the presence of these biomarkers indicates their potential as indicators of prognosis.
Furthermore, copy number analysis revealed that the ptk7 gene was gained.In advanced-stage tumors, the presence of the protein was predominantly
observed and was associated with unfavorable survival outcomes. The sequencing of rna showed that an increase in ptk7 copies resulted in higher levels
of ptk7 activity. Expression, which was significantly increased from localized to advanced-stage. The article discusses how cancer cells can invade other
tissues and cause disease. The study discovered distinct dna methylation markers that can be used to distinguish between different types of cancer.
Localized and advanced-stage type 2 prostate cancer, which may serve as useful indicators for diagnosis and treatment. For disease classification and
prediction. The increase and overproduction of ptk7. Identify a potential therapeutic target for advanced-stage type 2 prcc. These are the main points of
our research. The research indicates that both genetic and epigenetic changes play a role in the development of diseases. The study conducted in 2019
revealed that patients with progressive cancer experienced significant improvements in their condition, as evidenced by the findings published in the
journal Progression in Cancer Medicine. The research, which focused on the effects of a specific medication, demonstrated promising results in terms of
disease management and patient outcomes. 10.1002/cam4.2402, epub 2019 jul 30).

RESULT AND DISCUSSION

Data extraction.

The initial phase of this project entails gathering DNA methylation data that is relevant to the specific research question. To colon cancer. The dataset
was obtained from the nchi gene expression database. Omnibus (geo) under the accession number gse220160. This dataset comprises. The methylation
profiles of colorectal cancer and colorectal polyp tissue samples were analyzed. Generated using the illumina humanmethylation27 beadchip platform.

FIG 2:COLORECTAL CANCER DATASET
The bar chart (enrichment analysis) displays the top significantly enriched GO terms. Terms based on gene expression leels.

x-axis: the number of genes from your input list that are associated with each go term
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y-axis: names of the enriched go terms color (p

Importance: darker red indicates a higher significance (lower p-value) blue indicates less significant (higher p "dna-binding transcription activator
activity" has the highest number of genes (~70Genes):

"homophilic cell adhesion via plasma membrane adhesion molecules” is also a crucial aspect of this process

The gene with ~40 genes had a lower p-value (darker red), indicating its significance. the bar chart emphasizes magnitude (gene count) and statistical
significance Importance
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Fig 3:GO Enrichment Analysis Barchat

Treeplot (clustering of go terms): groups together go terms that are similar or related.

Hierarchical clustering. branches: indicate how similar the go terms are based on shared genes labels (right side): group names automatically generated
by semantic similarity
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FIG 4:GO Tree Enrichment Analysis

Marker identification/analysis. Then concentrated on identifying potential biomarkers from the differentially methylated regions. Genes are the basic
units of heredity that determine the traits and functions of living organisms. Biomarker analysis aids in identifying genes whose methylation status is of
interest.
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Could potentially serve as diagnostic or prognostic indicators for colorectal cancer. Among the Outstanding candidates, ercc2, ptpn4, slc12a7, inppll,
and actgl were the most notable.Due to their involvement in the wnt pathway and their documented roles, the proteins were found to be crucial in the
development of the nervous system.

1 1 1 |

066 — L

064 - — - L

060 -

Accuracy (Repeated Cross-Validation)
o
2
1
T

0 2000 4000 6000 8000
Variables

Fig 5: Market Analysis Model Accuracy Graph.

The graph depicts the correlation between model accuracy and the quantity of The variables (features) were selected based on the results obtained from
repeated cross-validation.

Method: This plot is commonly created as part of a feature selection process, like the one used in machine learning algorithms. As recursive feature
elimination , the algorithm was used to determine the most suitable subset of features for the given dataset. That have the greatest impact on model
accuracy. With fewer features, the. The model demonstrates higher and more consistent precision. The X-axis in the graph represents the number of
variables (features) that were utilized in the model. Y-axis: displays the precision of the model achieved through multiple iterations of cross-validation.
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The heatmap visualizes CNV across multiple genomic loci (CpG probes) and samples.
Y-axis: Represents CpG probe IDs (e.g., cg19009115), each corresponding to a genomic locus.
X-axis: Represents individual samples (e.g., GSM6792942, GSM6792943.)

Color Meaning:
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Red = Copy Number Gain (Amplification)
Blue = Copy Number Loss (Deletion)

White/Pale = No significant change (Neutral)

SUMMARY AND CONCLUSION
Summary:

This research investigates the epigenetic landscape of colorectal cancer (crc), focusing on the molecular mechanisms underlying the disease. Analyzing
DNA Methylation Patterns Analyzing the gse220160. The dataset, a comprehensive bioinformatics pipeline, was created in R to identify specific patterns.
Differentially methylated positions (dmps) between tumor and polyp samples. The: Examination comprised numerous significant procedures: data
cleansing, standardization,. Autosomal filtering, differential methylation analysis, and annotation with the illumina. The research project involved the use
of an 850k array, pathway enrichment, marker identification, and cnv analysis. From the 8 tumor and 8 polyp samples with 9332 observations,
approximately 2,203 dmps were recorded. The researchers identified several key biomarkers, including ercc2, ptpn4, slc12a7, inppll, and. And actgl,
which are associated with various cellular processes such as DNA replication. Repair, communication, and cellular structure. The pathway analysis
uncovered crucial. Participation in MAPK signaling, Mtor

signaling, axon guidance, and tight junction formation.Pathways, all essential in cancer development. Analysis of our data further supported the. The
tumor samples exhibited a high degree of genomic instability. The entire study was visualized and. Utilizing a combination of statistical, graphical, and
bioinformatics tools, the data was analyzed to ensure accuracy and reliability. Strong and meaningful discoveries.

Conclusion:
This project successfully built a complete pipeline for methylation-based analysis. Identification of molecular indicators in colorectal malignancy,
utilizing advanced genomic.

Data: The discovered genes and enriched pathways provide potential avenues for further research and exploration. Early detection, targeted treatment,
and comprehending the development of cancer . The incorporation of cnv data provided an additional layer of depth, further emphasizing the potential
of. Integrating epigenetic and genomic data for personalized cancer treatment. These findings. Establish a solid groundwork for future expansions, with
a focus on incorporating rna-seq. Evaluation of Methylation Alterations to Associate with Gene Expression Variations.
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